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GORST CREEK - BREMERTON AUTO WRECKING LANDFILL
- INTEGRATED ASSESSMENT REPORT
PORT ORCHARD, WASHINGTON

1. INTRODUCTION

The United States Environmental Protection Agency (EPA) has tasked Ecology and
Environment, Inc., to provide technical support and conduct an integrated assessment (JA) at the Gorst
Creek - Bremerton Auto Wrecking Landfill site located in Port Orchard, Washington. E & E completed
the IA activities under Technical Direction Document Number 03-07-0009 issued under EPA, Region 10,
Superfund Technical Assessment and Response Team (START)-2 Contract Number 68-S0-01-01. The

four goals for this IA are presented below:

*  Collect and analyze samples to characterize the potential sources discussed in
subsection 2.6;

. Determine off-site migration of contaminants;, _

. Provide the EPA with adequate information to determine whether the site is eligible for

placement on the National Priorities List; and

. Collect sufficient data to document any threat or potential threat to public health or the
environment posed by the site.

Completion of this IA included reviewing site information, determining regional characteristics,
collecting receptor information within the site’s range of influence, conducting a site visit, executing a
site-specific sampling plan, and producing this report.

This document includes site background information {Section 2), field sampling activities and
analytical protocols (Section 3), quality assurance/quality control (QA/QC) criteria (Section 4}, analytical
results reporting and background saﬁapling (Section 5), potential sources (Secticn 0), migratiop!exposure
pathways and targets (Section 7), removal assessment (Section 8), summary and conclusions (Section 9),

and references (Section 10).
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" 2. SITE BACKGROUND

This section describes the site location (subsection 2.1), site description (subsection 2.2), site

ownership history (subsection 2.3), site operations and waste characteristics (subsection 2.4), site

characterization (subsection 2.5), and summary of investigation locations (subsection 2.6).

2.1

22

SITE LOCATION
Site Name:
CERCLIS ID Number:

- Location:

Latitude:
Longitude:

Legal Description:
County:

Site Owner(s):

SITE DESCRIPTION
The Gorst Creek - Bremerton Auto Wrecking Landfill is a closed landfill located in the NW4 of

. Gorst Creek - Bremerton Auto Wrecking Landfill
WAN001002414

4275 State Highway 3 SW
Port Orchard, Washington 98367

. 47° 30" 36.40" North
122° 44' 29.40" West .

| Township 23N, Range 1W, Section 1, Willamette Meridian
Kitsap County

Carina Trust

% William Nilles

12117 196" Avenue KPN

Gig Harbor, Washington 98329
© (253) 884-1509

the SW4 of Section 1, Township 23N, Range 1W, in Kitsap County, Washington, and approximately

1.5 miles west of Gorst, Washington, along the southeast side of State Highway 3 SW (Figures 2-1 and
2-2; EPA 2003b). The site is located approximately 5 miles southwest of Port Orchard and
approximately 6 miles south-southwest of Bremerton. Thesite is identified by the Kitsap County Tax

Assessor a'_s parcel 012301-4-022-1005. It is a triangular parcel centered over.approximately 700 feet of
the Gorst Creek Ravine. Vehicle access to the site can only be obtained from the northeast through the
adjacent auto wrecking yard (Airport Auto Wrecking, Too). The Washington State Department of

10:\START-2\0307000M5866
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Transportation owns the propetty dirqctiy north and west of the landfill. 'Ihis property contains State
‘Highway 3 SW and an easement corridor on eithef side of the highway.

The landfiil was closed by the Kitsap County Health Department in 1989 due to
non-conformance with state and local solid waste regulations (KCHD various dates). The site was first
permitted as a landfill in 1968, at which time a 24-inch corrugated steel culvert was constructed to allow
passage of Gorst Creek through thé landfill (Hart Crowser 2000). The ravine has been filled with waste
and overburden. During times of heavy precipitation, more than 2 inches in a 24-hour period, the ravine
on the south side of the landfill fills with water. The water is unable to pass through the culvert due to

damage of the culvert approximately 250 feet downstream of the culvert entrance.

23 SITE OWNERSHIP HISTORY

The site began operating as a landfill in 1950 under the name Ames Auto Wrecking. At this time
the property was owned by Mel Marler of Bremerton, Washington, who operated the landfill until 1972.
In 1972, the property was purchased by Earl King and Louis King. In 1973, K. R. Crawford and Clara D.-
Crawford, and Northern, Inc., obtained ownership in a portion of the site. Mr. and Mrs. King, Mr. and
Mis. Crawford, and Northern, Inc., operated 'the landfill under the name of Ames Refuse - Bremerton
Auto Wrecking, Inc., until 1980. In 1980, the property was obtained by Sid Uhinck and Lucille Uhinck
who operated the site as Bremerton Auto Wrecking, Inc., until its clos;ure in 1989. Ownership from the
time of closure until 2001 is unknown. In February 2001, the property was obtained from Kitsap County
Treasurer by Vern L. Padgett of Tacoma; Washington. In February 2002, Mr Padgett deeded the
prbperty to the Carina Trust. In November 2002, the property was acquired from the Carina Trust by the
current owner William Nillé s. (KCHD various dates)

24  SITE OPERATIONS AND WASTE CHARACTERISTICS

The Gorst Creek - Bremerton Auto Wrecking Landfill was an active facility from 1950 unt11
approximately 1989 (Hart Crowser 2000). Although landfill operations began in 1950, permits for the
site were only obtained from 1964 through 1987 (KCHD various dates). Kitsap County Health ‘
Department files indicate the landfill was actively receiving wastes during periods when there were no
permits. The Bremerton-Kitsap County Department of Public Health issﬁed a refuse disposal permit for
the peﬁbd 1968 to 1972. -For the periods 1973 to 1977 and 1977 to 1978, the Bremerton-Kitsap County
» 'Dep.artment of Public Heath issued a permit to operate a solid waste site. In 1979, the Bremerton-Kitsap
County Department of Public Health issued a permit with specific conditions requiring the landfill to be
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operated in compliance with lbcal and state regulations. From 1985 to 1989, the landfill was permitted
by the Kitsap County Health Department as a demblition disposal site (Fisher 1997). In addition to the
permitted wastes received at the site, additional information indicates that the Gorst Creek - Bremerton
- Auto Wrecking Landfill received othel.: wastes such as medical waste from the Puget Sound Naval
Shipyard (PSNS; E & E 2003b).

On March 19, 1997, aﬁer a significant rainfall event (7.3 inches in 24 hours); Gorst Creek backed
up behind the landfill and flooded across the surface of the landfill which caused a portion of the
northwest slope of the landfill to fail and wash into Gorst Creek on the northwest side of the landfill
(Hart Crowser 2000). Landfill debris were found approximately 0.5 mile downstream in Gorst Creck
(I-iOldc:ofl; 2003). After this slope failure, two rip rap caichment berms with corrugated metal 24-inch
-c:_ulvert§ were installed on.Gorst Creek in an attempt to stoi) future possible slope failures from washing

landfill debris downstream. However, in January 2002, after another heavy rainfall event, Gorst Creek
backed up and flooded over the landfill resulting in another slope failure (Holdcroft 2003). This slope
* failure was smaller than the 1997 fajlure; howevef, again landfill debris was released into Gorsf Creek,
- when the most upstream rip rap catchment berm was destroyed by the flood event. The lower catchment
berm remained in placé and is still present today (E & E 2003b). | | |
. The site is estimated to contain approximately 150,000 cubic yards of waste
(Hart Crowser 2000). Potential contaminants of concern (COCs) at the landfill include chlorinated
. pesticides (pesticides), polychloﬁnated biphenyls (PCBs), Target Analyte List (TAL) metals,
semivolatile ofganic compounds {(SVOCs), and volatile organic compounds (VOCs).

2.5 SITE CHARACTERIZATION
This subsection describes previous investigations and the START-2 site visit.

2.5.1 Previous Investigations

In 1999 and 2000, Hart Crowser conducted a site hazard assessment (SHA) of the Gorst Creek -
‘Bremerton Auto Wrecking Landfill for the PSNS. The SHA was conducted to determine the nature and
possible extent of contamination at the Gorst Creek - Bremerton Atito Wrecking Landfill. PSNS was
working in accordance with the Kitsap County Department of Health to assist in the cleanup from .
previous disposal of PSNS medical wastes at the facility. During the study, Hart Crowser cbndﬁcted a
property boundary and elevation survey, a limited landﬁll soil and slope stability assessment, and a
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characterization of the area hydrogeology. In addiﬁon, surface soil, sediment, groundwater, and surface
water samples were collected to assess levels of contamination at the site (Hart Crowser 2000).

Based on the reconnaissance information collected by geotechnical engineers, Hart Crowser
noted that there was evidence of debris flows and surface erosion near the northwest limnits of the landfill.
In this area, the underlying native scil material contained ovér-steepened slopes that were particularly
susceptible to surface erosion and slope failures The natural slbpes along the sides of the ravine were
estimated to be about 36 degrees to 40 degrees from horizontal. In general, the natural slopes appeared to
contain evidence of deep-seated sliding or slumps. Debris flows were primarily attributed to surface
water erosion and groundwater seepage. From this information, Hart Crowser determined that if the
buried culvert pipe running beneath the landfill was broken or truncated, it would further contribute to
the instability of the landfill. (Hart Crowser 2000) _

During the environmental invesﬁgation portion of the SHA, Hart Crowser collected surface soil,
sediment, groundwater; and surface water samplés. Four discrete surface soil samples, including one
background sample, were collected (Table 2-1; Figure 2-3). In addition, three 3-part composite surface
soil samples were collected (Figure 2-3). The surface soil samples were analyzed for total petroleum
hydrocarbons as gasoline (TPHG), total petroleum hydrocarbons as diesel (TPHD), pesticides/PCBs,
priority pollutant metals, leachable priority pollutant metals by toxicity characteristic leaching procedure
(TCLP), VOCs, and SVOCs (Hart Cro_wser 2000). Sixteen pesticides/PCBs, 22 SVOCs, and nine
priority pollutant metals were detected above the instrument detéction limit. No VOCs were detected
above the instrument detection limit in these soil samples (Hart Crowser 2000). ' ‘

Four sediment ‘Samples, including one Bacicground and three composite samples, were collected.
- from Gorst Creek downstream of the landfill (Table 2-2). Sediment samples were analyzed for TPI-IG,
TPHD, pesticides/PCBs, priority pollutant metals, TCLP priority pollutant metals, SVOCs, VOCs, and
total organic carbon (Hart Crowser 2000). One pesticide, 14 SVOCs, and seven priority pollutant metals
were detected above the instrument detection limit. No VOCs were detected above the instrument
detection limit in the sediment samples (Hart Crowser 2000).

One groundwater sample was collected from the City of Bremerton Public Works and Utilities
monitoring well (Well BR-11), which is located on Gorst Creek approximately 0.15 mile downgradient
of the site. Groundwater samples were analyzed for PCBs, total and dissolved priority pollutant metals,
VOCs, SVOCs, and total suspendad solids (Hart Crowser 2000). No analytes were detected above the
instrument detection limit (Fart Créwser 2000).

10ASTART-2\03070005\5866 . ) 2-4



Two surface water samples were-collected from Gorst Creek, one upstream and one downstream
of the landfill (Figure 2-3). Surface watér sampleé were analyzed for PCBs, total and dissolved priority
~pollutants metals, VOCs, SVOCs, total suspended-solids, hardness, cations, and anions. Mercury was the
only analyte detected above the ihstrument detection limit in the sample from the upstream: sample
location. No analytes wefg detected in the sample from th downstream location. (Hart Crowser 2000)

2.5.2 START-2 Preliminary Assessment

The START-2 coﬁdqcted a preliminary assessment (PA) of the Gorst Creek - Bremerton Auto
Wrecking Landfill in 2003 (E & E 2003b). A site visit for the PA was conducted on January 28, 2003.
The START-2 was accompanied by Grant Holdcroft of K.itsaﬁ County Health DePMnt,‘J oanne
LaBaw the EPA Task Monitor, and the pfoperty owner, Mr. Nilles. The sité is covered v-vith blackberry
brambles. Gorst Creek flows northwest under the property through a 36-inch coriugéted steel culvert. At
the time of the site visit, Gorst Creek was backed up on the upgradient side of the landfill. The backup
behind the landfill was estimated by Mr. Holdcroft of the Kitsap County Health Departmént, who had
previously visited the site in dry conditions, to be approximately 30 feet deep by 400 feef along the creek
bed. Debris was floating in the backed up water at the time of the site visit. The slope of the landfill in
this upgl;adient area is approximately 45 degrees with debris visible on the slopes. (E & E 2003b)

Based on the existence of on-site and off-site contamination from the Hart Crowser 2000
sampling event, the existence of downstream targets, and the .ex'istence of site characteristics that must be
* present for a site to be eligible for a removal action (see Section § for a'discussion of these site
characteristics), an IA was recommended for this site.

2.6  SUMMARY OF IA INVESTIGATION LOCATIONS

Based on a review of historical and background information which was supplemented by the PA,
areas and features within the site were identified for investigation during the IA as potential |
Comprehensive Envirohmental Response, Compensation, and Liability Act hazardous substance sources.
In addition, on- and off-site locations were identified as possible receptors of contamination originating

from these sources. Those potential sources and receptors are listed below.
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Table 2-1
HART CROWSER 2000 SURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT
PORT ORCHARD, WASHINGTON

|Sample ID GL-'SS-OI GL-S5-02 GL-S§8-03 GL-85-04 GL-8S8-05 GL-S5-06 GL-88-07 - G1.-SS-08
fiSample Date . 1/10/2000 1/10/2000 1/10/2000 1/10/2000 1/10/2000 1/10/2000 - 1/10/2000 1/10/2000
[[Description Backsround Discrete Grab Compaosite Field Duplicate
TAL Metals (mﬂg) _ ) , .

A ntimony 36U 3.0U 5.9 3.1U 4.7 32U 3.3U. 3.2U

Arsenic - 2.3 5.2 1.7 1.2 0.91 1.6 16 1.4
[ICadminm 036U 1 0.83 031U 03U 032U 033U 032U
llcuromium 23 28 30.3 25.2 224 19 27.9 i9.8
copper 12.5 34.1 64.8 30.7 223 10. . 13 11.7

Lead 10 235 57.9 32.8 17.8 12.7 16.3 . 10,6

Mercury 0.045U 0.1 0.25 0.094 © 0,046 0.046'U 0.047U 0.049 U
Nickel 32.1 35.7 44 28.5 34.3 24.4 354 32.1
iZinc 31.5 178 235 105 774 27.9 4.5 40.3
Source: Hart Crowser 2000. -

Note: Bold type indicates the sample results is above the instrument detection limit.

Key:

DDD = Dichlorediphenyldichioroethane.

DDE = Dichlorodiphenyldichloroethylene.

DDT = Dichlorodiphenyltrichloroethane.

D = Identification.

) = Estimated value.

mg/kg =Milligrams per kilogram.

PCBs = Polychiorinated biphenyls.

SVOCs = Sesnivolatile organic compounds,

TAL =Target Analyte List.
u

= Not detected at indicated detection limit.
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- Table 2-2

HART CROWSER 2000

SEDIMENT SAMPLES ANALYTICAL RESULTS SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL'

INTEGRATED ASSESSMENT
PORT ORCHARD, WASHINGTON
Sample 1D GL-SED-01 GL-SED-02 |~ GL-SED-03 GL-SED-04 -
Sample Date : -1/10/2000 - 11172000 1/11/2000 1/11/2000
" |[Description Background Composite -
[Pesticides/PCBs (me/kg) " : — B
l4.4-DDT - [ 000430 0.012 J [ 000410 | 00041U
[SVOCs (mg/kg) ‘ |
{4-Methylphenol 043U 0.017 J 04U 04U
[{Benzo(a)anthracene 0430 0.045 04U 04U
[[Benzota)anthracene 0430 -~ 0.045 ) 04U 04U
{[Benzo(b)flucranthene _ 0.43 0.058 J 04U 040
IBenzo(k)fluoranthene 0.43 0.042J 040 04U
[Butyibenzylphthalate 043U 0.095] 0.4.U 04U
[lChrysene . 0430 0.073] 040U 040U
" {IDi-n-butylphthalate 043U 0.03J 0.4U 04U
|IDi-n-octylphthalate 043U 0.027J . 04U 04U
* [Fluoranthene 043U 0.097 J 04U 041
Indeno(1,2,3-cd)pyrene 043U 0.0457 04U 0.40
[Pentachlorophenol 11U 0.036 J 11U 10
{iPhenanthrene 043U 0.06 J 04U 04U
[Pyrene 043U 0.097J 040 04U
AL Metals (mg/kg) —_ _
timony 340 1.6 320 320U
HArsenic 2 3.5 27.7 21
lIChromium 35.7 305 17.3 303
lCopper 11.3 159 12.7 19.7
. |Lead 42 113 16.6 124
| [INickel 54 - 832 231 32.1
Izinc 454 108 76.4 913
Source: Hmmu 2000. -
Note: Bold type indicates the sample result is above the detection limit.
Key:
DDT = Dichlorodiphenyltrichloroethzne.
i) = Identification.
J = Estimated value,
mg/kg, = Milligrams per kilogram.
PCBs = Polychlorinated biphenyl.
SVOCs = Semivolatile organic compounds.
TAL =Target Analyte List. .
u = Not detected at indicated detection limit.
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3. FIELD ACTIVITIES AND ANALYTICAL PROTOCOL

A sampling quality assurance plan (SQAP) was developed by the START-2 prior to field
sampling (E & E 2003a). The SQAP was based upon a review of background information, interviews
with site representatives, and a PA conducted by the START-2 in 2003. The SQAP describes the
sampling strategy, sampling methodology, and analytical program used to investigate potential hazardous
substance sources and potential targets. With few exceptions, IA field activities were conducted in
accordance with the approved SQAP. Deviations from the SQAP were approved by the EPA and are
described, when applicable, in the sampling location discussions in Section 6 (source areas) and -
Section 7 (target areas). Sarple plan alteration forms are provided in Appendix A.

The IA field sampling event was conducted from November 10 to 12, 2003. A total of 46
saroples (7 surface soil, 27 subsurface sloil, 3 groundwater, 3 surfacé water, and 6 sediment), including
background samples but excluding QA (rinsate) samples, were collected from on- and off-site locations.
Sample types and methods of collection are described below. A list of all samples collected for
laboratory analysis under the IA is contained in Table 3-1. Photographic documentation of IA field
activities is included as Appendix B. One roll of film suffered water damage in the field, and prints from
this roll could not be made; however, the photdgraph log is attached for descriptive purposes.

Alphanumeric identification numbers applied by the START-2 to each sample location
(e.g., SSO1SS) are used in the report as the sample location identifiers. Sample location identifiers used
for the co-located surface and subsurface soil samples were given a six-digit alphanumeric identification
number followed by the bottom depth of the samplq (e.g. SSOISB04). Sample locations are provided in
Figure 3-1.

This section describes sampling methodology (subsection 3.1), analytical protocol
(subsection 3.2), Global Positioning System (GPS; subsection 3.3), and investigation-derived waste
(IDW; subsection 3.4).

3.1 SAMPLING METHODOLOGY
The standard operating i;:rocedures for sample collection presented in the SQAP were followed
except where noted. In general, soil and sediment sample materials for all analyses except VOCs were

10:\START-2\03070009\S866 3-1



homogenized in dedicated stainless steel bowls using dedicated stainless steel spoons prior to
containerization. Organic and gravelly materials and landfill debris were removed from samples as much
as possible prior to placing the aliquots in pre-labeled sample containers. The aliquot of each sample
being collected for VOC analysis was placed directly into sample containers prior to homogenization.
All samples were stored in iced coolers that were maintained continuously under chain of custody.

Prior to sampling, the START-2 had blackberry brambles removed from four transects across the
landSil to allow the drill rig to enter the landfill area. |

This subsection describes collection of surface soil samples, subsurface soil samples,

groundwater, surface water, and sediment samples.

3.1.1 Surface Soil Samples

A total of six surface soil samples (LFO1, LFOZ,'LF('B, LF04, LF05, and LF06) were collected
from the Gorst Creek - Bremerton Auto Wrecking Landfill site; one background surface soil sample
(BGO4) was collected from the adjacent Airport Auto Wrecking, Too property (Figure 3-1). The surface
soil samples were discrete-located grab samples collected from potential on-site source areas. ’i‘he
surface soil samples were collected from 0 to 6 inches below ground surface (bgs} using dedicated

stainless steel spoons and bowls.

3.1.2 Subsurface Soil Samples

A total of 26 subsurface soil samples and one background subsurface soil sample were collected
from 7 direct push technology soil borings (LF01 through LF06 and BGO1; Figure 3-1). All soil samples
collected from the homogenized 0- to 4-foot bgs interval are considered to be subsurface soil samples for
this report. Each boring was continuously logged and sampled to the total depth, typically 20 feet. Soil
was sampled from each boring at five intervals (0 to 4 feet bgs, 4 to 8 feet bgs, 8 to 12 feet bgs, 12to 16
feet bgs, and 16 to 20 feet bgs). At borehole LF01, samples were only collected to a depth of 12 feet
because recovery at 12 to 16 and at 16 to 20 feet consisted solely of fiberglass insulation and wood debris
in both intervals. At borehole LF02, samples were only collected to a depth of 16 feet because the 16 to
20 foot interval consisted only of glass, wood debris, and plastic. At borehole LF06, samples were only
collected to a depth of 16 feet because groundwater was encountered at this depth.

After the direct push-probe sampler was driven to the deéignated sample depth, the soil contents
of the 4-foot-long, dedicated acetate liner were screened with a flame-ionization/photo-ionization

detector for volatile organics for health and safety purposes. After screening, the VOC aliquot was
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collected directly from the acetate liner using a dedicated stainless steel spoon, and placed directly into
prelabeled jars. After the VOC aliquot was collected, the remaining sample material was transferred to a
dedicated stainless steel bowl, homogenized, and then placed in prelabeled sample containers for
pesticide/PCB, TAL metal, and SVOC anatyses. The direct push technology sampler was
decontaminated between sample locations. One rinsate sample (RS01) was collected to ensure
decontamination procedures were adequate. After sample collection, the borehole was abandoned
according to t];e réquirements of the state of Washington. For each borehole a Washington state
registered geologist completed borehole drill reports, the reports were then reviewed by a professional
engineer prior to being sent to the Washington State Department of Ecology (copies are provided in
Appendix C).

3.1.3 Groundwater Samples

A total of three groundwater samples (including one background sample) were collected
(Figure 3-1). One sample (LFO6GW) was collected from an on-site borehole. This sample was collected
using dedicated Teflon tubing with a peristaltic pump. Two groundwater samples (MWO1GW and
BGOIGW) were collected from nearby monitoring wells. Prior to sampling, three volumes of well water
were purged from the well and water quality parameters were measured using a Horiba U-10 water
quality meter. Water quality readings were taken to verify that the parameters had stabilized prior to
sample collection. After purging and stabilization of the well water, a dedicated Teflon bailer was
lowered into the well and water was collected. The sample material was transferred from the bailer to
prelabeled containers for pesticides/PCB, TAL metals, SVOC, and VOC analyses.

All groundwater sample aliquots requiring preservativq were preserved immediately after sample

collection.

3.1.4 Surface Water Samples .

A total of three surface water samples (including 1 background) were collected from Gorst Creek
(Figure 3-1). Two surface water samples were collected from each of the site’s probable points of entry
(PPEs). Sample GCO3SW was collected from the PPE (PPE 1) located on the southeast side of the
landfill. The sample was collected approximately 10 feet upstream of the culvert opening. Sample
GCMSW was collected from the downstream PPE (PPE 2) located on the northwest side of the landfill.
One background sample BGO2SW was collected from the headwaters of Gorst Creek, approximately

0.3 mile upstream of PPE 1. All surface water samples were co-located with respective sediment
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saroples. The samples were collected by dipping a dedicated 1-liter polyethylene bottle into the creek
and then trﬁnsfening the water to prelabeled sample containers. All surface water sample aliquots

requiring preservative were preserved immediately after sample collection.

3.1.5 Sediment Samples '

A total of six sediment samples (including one background sample) were collected from on-site
and off-site locations (Figure 3-1). Sample GC0O3SD was co-located with surface water SamI;le GCO3SW
and was collected from the upstream PPE (PPE 1) located on the southeast side of the landfill. The
sainple was collected approximately 10 feet upstream of the culvert opening. Sample GC04SD was

' co-located with surface water sample GCO4SW and was col!er;ted from the downstream PPE (PPE 2)
Jocated on the northwest side of the landfill. One background sample BG03SD was co-located with
surface water sample BGO2SW and was collected from the headwaters of Gorst Creek, approximately 0.3
mile upstream of PPE 1. Sample GC025D was collected approximately 1,000 feet upstream of FPE 1
near the high water mark of previous flood events along the bank of Gorst Creek. Sample GC05SD was
collected approximately 500 feet downstream of PPE 2 on the opposite side of State Highway 3 SW.
Sample GCO6SD was collected approximately 250 feet downstream of the fish rearing facility on Gorst
Creek. All sample locations were discrete grab. The samples were collected using dedicated stainless
steel spoons. The sample material, except for the VOC a]iquot; were scooped into stainless steel bowls,
homogenized, and then transferred to pre-labeled’ sample containers. The VOC zﬂiquot was collected by .

transferring the material directly into pre-labeled sample containers, without homogenization.

3.2  ANALYTICAL PROTOCOL

Analytical methods applied to IA samples include Contract Laboratory Program Analytical
Services (CLPAS) TAL metals (CLPAS ILM04.1), SVOCs (CLPAS OLLMO04.3), VOCs (CLPAS
OLMO04.3), and pesticides/PCBs (CLPAS OLMO04.3). These analytical suites were applied to samples in
varying combinations based on the sample location and the expected contaminants at each location.
Analyses of samples collected during the IA for SVOCs, VOCs, and pesticidcsfPCBé were performed by
Envirosystems, Inc., of Columbia, Maryland. TAL metal analyses were performed by the Chemtech
Consulting Group, of Mountainside, New Jersey.
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33  GLOBAL POSITIONING SYSTEM

Trimble Pathfinder Professional GPS survey units and Corvalis data loggers were used by the
START-2 personnel to approximate the sample location coordinates surface and subsurface soil,
groundwater, surface water, and sediment samples. Recorded GPS coordinates by sample point are listed

in Appendix D.

34 INVESTIGATION-DERIVED WASTE .

IDW generated during the TA sampling effort consisted of solid disposable sampling equipment
and approximately 55 gallons of decontamination and purge water. The purge water was from the
monitoring well sampling and the decontamination water was from decontaminating the Geoprobe
samplers which were used in the collection of subsurface soil sampling. The disposable sampling
equipment IDW was disposed of as non-hazardous waste at a local municipal landfill. The
decontamination and purge water IDW was disposed of as non-hazardous waste by the START-2 on
March 3, 2004. No IDW generited by the START-2 remains at the site.
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Table 3-1

. SAMPLE COLLECTION AND ANALYTICAL SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT

9-¢

PORT ORCHARD, WASHINGTON
ANALYSES
w
EPA | Station | CLP CLP -“8’ ol 3 "
Sample | Location | Organic | Inorganic Depth g B81o 2 ?; g
ID 1D 1D 1D Date | Time |[Matrix]| (feet bgs) | Sampler | o & i =3 Sample Description

03464400 | LFO1SS J2768 MI2768 | 11/10/03] 12:25 S8 0-0.5 RN X X X X |Sample collected from Borehole LF01, clayey silt, light
brown, moist, slightly plastic, soft.

03464401 | LFO1SBO4 J2769 MI2769 | 11/10/03] 12:45 SB 0-4 RN X X X " |Sample collected from Borehole LF01, clayey silt, moderate
brown, moist, slightly plastic, soft with root fragments,
concrete, and brick debris.

03464402 | LEO1SBOS 121710 MI2770 | 11/10/03] 13:25 SB 4-8 RN X X X | X [Sample collected from Borchole LF01, sandy silt with clay,
dark brown, moist, slightly plastic, fitm with lenses of gravel
and increasing sand. )

03464403 | LFOISB12 12771 MI2771 |11710/03} 13:30 SB 8-12 RN X X | X |Sample collected from Borehole LFO01, silty sand, fine
grained, light gray, moist, loose, with significant wood

) debris, some gravel.

03464404 | LF02SS 12772 MI2772 | 11/10/03] 14:20 SS 0-0.5 RN X |X X | X |Sample collected from Borehole LF02, clayey silt, light
brown, moist, soft, slightly plastic with root and wood debris

03464405 | LF02SB04 12773 MI2773 | 11/10/03| 14:25 SB 04 RN X | X X | X |Sample collected from Borehole LF02, clayey silt with sand,
light brown, dry to moist, soft, slightly plastic with gravel

: and wood debris.
" 03464406 | LF0ZSB08 12774 MI2774 | 11/10/03| 14:30 SB 4-8 RN X X X X |Sample coliected from Borehole LF02, silty sand, Jight
) ) brown to gray, dry, loose, fine grained with silt, gravel with
wood debris, glass fragments, brick fragments found in
layers.

03464407 | LF025B12 12775 MI2775 | 11/10/03| 14:45 SB 8-12 RN X X | X | X |Sample collected from Borehole LF02, silty sand, light

brown, dry, loose, fine grained with silt, gravel, wood debris,
. - Iplastic.

" 03464408 | LF025B16 12776 MI2776 |11/10/03] 15:00 SB 12-16 RN X X X | X |Sample éollected from Borehole LF02, silty sand, light
brown, dry, loose, fine grained with glass fragments, wood,
brick; plastic (wood is moist, possibly stained).

03464409 LF0388 12777 MI2717 (11111703 9:40 SS 0-0.5 RN X X X X [Sample collected from Borehole LF03, clayey silt with
gravel, wood debris, light brown, moist, some plasticity.

03464410 | LF035SB0O4 2778 MI2778 | 11/11/03| 10:00 8B 0-4 RN X X X X |Sample collected from Borehole LF03, well graded sand,
light brown, loose, dry, fine to coarse, with gravel and

_ _ concrete debris.

03464411 | LY03SB08 J2779 MI2779 [11/11/03[ 10:20 SB 4-8 RN X X X X 1Sample collected from Borehole LF03, well graded sand,
light brown, loose, dry, fine to coarse grained with charred
wood, brick and concrete debris, and gravel.

Key is located at the end of the table.
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" - Table 3-1
SAMPLE COLLECTION AND ANALYTICAL SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT
PORT ORCHARD, WASHINGTON
ANALYSES
EPA Station CLP CLP i ’g w |3
Sample | Location | Organic | Inorganic Depth 28592 E 3
ID ID ID 1D Date | Time |Matrix| (feet bgs) | Sampler | &, & 3_ é = E Sample Description

03464412 | LFO3SB12 J2780 MJ2780 |11/11/03| 11:05 SB- 8-12 RN x X[ x X |Sample collected from Borehole LF03, well graded sand,

’ Iight brown, dry, loose, fine to coarse with minor amount of
gravel, wood debris. ’

03464413 | LF038B16 J2781 MJ2781 |11/11/03] - 11:25 SB 12-16 RN X X X X |Sample collected from Borehole LF03, well graded sand,
light gray, dry, loose, fine to coarse with gravel, wood debris))
black, charred or stained wood/soil.

| 03464414 | LFO3SB20 | 12782 MJ2782 | 11/11/03| 11:50 SB 16-20 RN X | X| X | X {Sample collected from Borehole LF03, well graded sand with|
fines, oily liquid present with odor. Wood debris and some
Cconcrete.

03464415 LF04SS 12783 M)2783 | 11/11/03] 13:20 SS 0-0.5 RN X X X X |Sample collected from Borehole 1.F04, poorly graded sand,
moderate brown, loose, dry, medium grained sand with roots

. ] and vegetative matter.

03464416 | LF04SB04 J2784 MI2784 | 11/11/03| 13:30 SRB 0-4 RN X X X X |Sample collected from Borehole LF04, poorly graded sand,

’ loose, dry, medium grained sand with two 3-inch lenses of
" gravel.

03464417 | LF04SBO8 J2785 MI2785 [11/11/03] 13:40 SB 4-8 RN X X X X |Sample collected from Borehole LF04, poorly graded sand

with silt, moderate brown, medium dense, dry, medium
. R prained, some gravel and brick debis.

03464418 | LF045B12 12786 NA 11/11/63| 13:50 SB - 8-12 RN X X |Sample collected from Borehole LF04, well graded sand,

moderate brown, fine to coarse, dry, loose with gravel and
: charred wood.

03464419 | LF04SB16 12787 MJ2787 |11/11/03| 14:00 SB 12-16 RN X X X X |Sample collected from Borehole LF04, well graded sand,

- pmoderate brown, moist, loose, fine to coarse sand with
plastic debris and gravel, small amount of black, oily liquid
with charred wood.

03464420 | LF045B20 J2788 NA 11/11/03| 14:10 SB 1620 | RN X X |Sample collected from Borehole LF04, well graded sand,
dark brown to black, moist, loose, fine to coarse grained,
with gravel and wood debis.

i| 03464421 | RSOIWT 72789 Mi2789 [11/1103] 15:00 | QA | NA RN X | X| X | X |Rinsate from Geoprobe sampling shoe, trip blank.
03464422 | MWOIGW 12790 MI2790 [11/710/03] 11:30 GW NA BM X Xl X X |Sample collected from monitoring well BR-11, no color, no
. odor.
03464423 | BGOIGW 12791 MI12791 11/ 10/03}] 15:55 GW NA BM X X X X |Sample collected from monitoring well BR-9, background
: . o groundwater, no color, no odor.
Il 03464424 | GCO3SW J2792 MJ2792 | 11/11/03] 10:00 SW NA HZ X X X X |Sample collected from PPE 1, no color, no odor, pH = 6.

Key is located at the end of the table. . Page2 of 5



Table 3-1

SAMPLE COLLECTION AND ANALYTICAL SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT
PORT ORCHARD, WASHINGTON
ANALYSES
EPA Station CLP CLP "g 0|3
Sample | Location | Organic | Inorganic| Depth = Blolx é g
1D D 1D 1D Date | Time |Matrix| (feet bgs) | Sampler | & & _E_ g = Sample Description

03464425 | GCO3SD | 12793 | mi2793 [1u11/03] 10:10 | SD 0-05 HZ X [ X1 X [ X [Saniple collected from PPE 1, sandy gravel, very coarse
particles, saturated, medium brown. .

03464426 | GCO02SD 12794 MI2794 [11/11/03§ 10:35 | SD 0-0.5 HZ X X X X (Sample collected from high point of flood zone on Gorst
Creek upgradient of PPE 1, sandy gravel, saturated, medium

. brown.
03464427 | BGO2SW J2795 MI2Z795 | 117117031 12:15 SwW NA HZ X X X X |Sample collected from headwaters of Gorst Creek,
" , ) o background surface water, no color, no odar.’

03464428 BGO3SD J2'196 MI2796 | 11/11/03] 12:20 | SD 0-0.5 HZ X X X X |Sample collected from headwaters of Gorst Creek,
background sediment, silty-sandy gravel, wet, dark brown.

03464429 | GCOSSD 12797 MI2797 |11/11/03] 13:30 SD 0-0.5 HZ X X X X |Sample collected from north side of Highway 3 on Gorst

w Creek, gravelly sand, moist, medium brown.
o 03464430 | GCO4SW 12798 MJ2798 | 11/11/03| 14:22 SwW NA BZ X X X | X [Sample collected from PPE 2, no color, no odor, pH = 6.

03464431 | GCO45D 12799 MJ2799 | 11/11/03] 14:30 SD 0-0.5 HZ X X X X |Sample collected from PPE 2, gravelly sand, wet, medium

. . brown. ‘

03464432 | LF03SS T27A0 MI27A0 | 11/12/03) 9:30 SS 0-0.5 RN X | X X X |Sample collected from Borehole LF0S, clayey silt with sand,

- ‘ moderate brown, soﬂ: moist, shghtly plastic, with wood
i debris.

03464433 | LFOSSB04 | J27A1 MI27A1 [11/12/03( 9:40 SB 0-4 RN X [ X{| X | X |Sample collected from Borehole LF05, well graded sand withy
gravel, moderate brown, dry, fine to coarse, loose, with
insulation debris, plastic debris, wood and brick,

03464434 | LFO5SB08 J27A2 MI27A2 | 11712/03] 9:50 SB 4-8 RN X X X X |Sample collected from Borehole L0353, well graded sand,
modezate brown, dry, loose, fine to coarse grained, less
debris but some wood, brick, and plastic.

03464435 | LFO5SB12 J27A3 MI27A3 |11/12/03| 10:00 SB 8-12 RN X X | X | X |Sampie collected from Borehole LF05, well graded sand
moderate brown, dry, loose, fine to coarse grained, with

_ some gravel, insulation, weod, and plastic debris.

03464436 | LFO5SB16 J27A4 MI27A4 | 11/12/03) - 10:20 SB 12-16 RN X X X X |Sample collected from Borehole LF05, well graded sand,
moderate brown, dry, loose, fine to very coarse grained, with
two 2-inch layers including gravel. No significant amount of
debris (except at the very top of the sample, could be slough
or native soil).

Key is located at the end of the table.
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SAMPLE COLLECTION AND ANALYTICAL SUMMARY.
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT

Table 3-1

- PORT ORCHARD, WASHINGTON

EPA
Sample
1D

03464437

Station
Location
ID

LFO58B20

CcLp
Organic

CLr
Inorganic
iD

Date

Time

J2TAS

MI27AS

11/12/03

10:40

Matrix
SB

Depth

(feet bgs)
16-20

Sampler

ANALYSES

esticides

:
»lsvocs

@
3%
| =~ S

CBs

Sample Description

X

»IVOCs

Sample collected from Borehole LF05, interbeds of poorly
and well graded sand, moderate brown, dry to moist, loose,
well graded sand is fine to very coarse grained sand with fine
gravel, pootly graded sand is medium grained, no evidence
of debris, could be native soil.

(3464438

LP06SS

J27A6

MI27A6

11/12/03

11:25

55

1-0.5

Sample collected from Borehole LF06, clayey silt, moderate
brown, soft, moist, slight plasticity, with roots and plastic
debris.

03464439

LF06SB04

J27A7

MI27A7

11/12/03

11:30

SB

04

RN

Sample collected from Borehole LF08, clayey silt to well
graded sand, fine to coarse grained, dry, loose, moderate
brown, with wood, brick, concrete, plastic, and glass debris.

03464440

LFOGSBO8

J27A8

MI27A8 -

11/12/03

11:35

SB

4-8

RN

_|Sample collected from Borehole LF06, well graded sand,

fine to coarse grained, light brown, dry, loose with some
gravel, concrete and wood debris, layer of black, oily stained |
wood debris (could be creosote) at 5 feet bgs.

0346444i

LF06SB12

J27A9

MI27A9

11/12/03

11:40

SB

8-12

Sample collected from Borehole LFQ6, well graded sand,
fine to coarse grained, wet, black to brown (black is stain
from oily liquid), loose, most of the sample is wood debris
and broken glass. An cily black liquid is saturating the woodj
debris. Creosote-like odor.

03464442

LF065B16

J27B0

NA

11/12/03

11:50

SB

12-16

RN

Sample collected from Borehole LF06, the entire sample was
wood debris. The wood is saturated with black oily liquid.

03464443

BGO4SS

J27B1

MJ27B1

11/12/03

13:45

58

0-0.5

RN

Sample collected approximately 1,000 feet northeast of site,
background surface soil, sandy silt, moderate brown, dry,
soft, slightly plastic, no man-made debris, sand and gravel.

03464444

BGO4SBO4

2782

MI27B2

11/12/03

13:50

SB

0-4

b
o
™

Sample collected approxitmately 1,000 feet northeast of the
site, background subsurface soil, well graded sand, moderate
brown, loose, dry, fine to coarse grained with some gravel,
no debris evident.

03464445

LEG6GW

- J27B3

NA

11/12/03

15:45 .

GW

NA

RN

Sample collected from Borehole 6, black oily substance

floating in waler.

Key is located at the end of the table.
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I ‘ Table 3-1

SAMPLE COLLECTION AND ANALYTICAL SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT
PORT ORCHARD, WASHINGTON
' ANALYSES
| ®Pa | swton | cLe | cre . 2.3 }
Sample | Location | Organic | Inorganic : Depth =] g‘; Q é 8 .
ID -ID 1D ID__| Date | Time |Matrix| (feet bgs) | Sampler E B i g. =15 Sample Description
03464446 | IDWOIWT | J127B4 MI27B4 |11/12/03] 16:30 QA NA RN X X} X Sample collected from investigation derived waste and purge
. - |waler.
03464447 | GCO6SD J27B5 MJF27B5 |11/12/03| 1640 | SD 0-0.5 BM X {X| X [ X {Sample collected approximately 250 feet downstream of fish
' hatchery on Gorst Creek, gravelly sand, wet, gray, with
strong organic odors.

Key:
bgs = Below ground surface.
BM = Ben Martich.
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.
GW = Groundwater. .
HZ = Howard Zorzi.
D = Identification.
NA = Nof applicable.
PCBs = Polychlorinated biphenyls,
QA = Quality assurance.
RN = Renee Nosdeen.
SB = Subsurface soil.
SD = Sediment.
55 = Suzface soil.
SVOCs = Semivolatile organic compounds.
sw = Surface water.
TAL ="Target Analyte List.
VOCs = Volatile organic compounds.

Key is located at the end of the table. Page 5 of 5
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4. QUALITY ASSURANCE/QUALITY CONTROL

QA/QC data are necessary to determine precision and acciiracy and to demonstrate the absence -
of interferences and/or contamination of sampling equipment, glassware, and reagents. Specific QC
requirements for laboratory analyses are incorporated in the EPA Contract Laqutory Program
Statement of Work for Organic Analyses (EPA 2003 a) and in the EPA Contr&cr Laboratory Program
Statement of Work for Inorganic Analyses (EPA 2000b). These QC requirements or equivalent

.requirements were followed for analytical work on the JA. This section describes the QA/QC measures
taken for the IA and provides an evaluation of the usability of data presented in this report.

All samples were collected following the guidanée of the SQAP (E & E 2003a) for the field
activities. Pesticides/PCB, SVOC, and VOC anaiyses were pel_'fomied by Envirosystems, Inc., which'is
located in Columbia, Maxyland, a Contract Laboratory Program (CLP) laboratory, following the EPA -
Contract Laboratory Program Statement of Work for Organic Analyses (EPA 2003a). TAL meta]
analyses were performed by the Chemtech Consulting Group, which is located in Mountainside, New
Jersey, a CLP laboratory, followmg the EPA Contract Laboratory Program Statement of Work for
Inargamc Analyses (EPA 2000b).

All data from analyses performed at the CLP laboratories were reviewed and validated by EPA
chemists. Data gualifiers were applied as necessary according to the following.guidance:

. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review (EPA 2002b); and

. EPA Contract Laboratory Program Nananal Fi unctxanal Gu;delmes Jor Orgamc Data
Review (EPA 1999).

Copies of the data QA memoranda are included in Appendix E.
4.1 SATISFACTION OF DATA QUALITY OBJECTIVES

The following EPA (2000a) guidance docurnent was used to establish data quality objectives
(DQOs) for this IA:
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5. ANALYTICAL RESULTS REPORTING AND BACKGROUND SAMPLES

This section describes the reporting and methods applied to analytical results presented in
Sections 6, 7, and 8 of this report, and discusses baickground locations and sample resuits. Table 3-1 lists
all samples collected for laboratory analysis.

51  ANALYTICAL RESULTS EVALUATION CRITERIA

Analyticﬂ results presented in the summary tables in Sections 6, 7, and 8 show all compounds
detected above laboratory detection limits in bold type. Analytical results indicating significant
concentrations of contaminants in source samples (Section 6) with respect to background concentrations
are shown underlined and in bold type. Similarly, analytical results indicating elevated concentrations of
contaminants in target samples (Section 7) with respect to background concentrations are also shown
underlined and in bold type. For the purposes of this investigation, significant/elevated concentrations -

are those concentrations that are:

. Equal to or greater than the sample’s Contract Required Detection Limit/Contract
Required Quantitation Limit (CRDL/CRQL) or the sample quantitation limit (SQL)
when a non-CLP laboratory was used; and

. Equal to or greater than the background sample’s CRDL/CRQL or SQL when the
background concentration is below detection limits; or

. At least three times greater than the background concentration when the background
concentration equals or exceeds the detection limits.

Site benchmarks are used for the purpose of characterizing the hazardous substances for the
removal assessment (Section 8). Benchmarks were not used when characterizing sourcés (Section 6) or
targets (Section 7) in this report.

The analytical summary tables present all detected compounds, but only those detected analytes
at potential sources or in targets meeting the significant/elevated concentration criteria are discussed in
the report sources and migration/exposure pathways section. Additionally, only those anal.ytes that

exceed benchmarks are discussed in the removal assessment section (Section 8).
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5.1.1 Sample Resuits Reporting o

‘When reporting the analytical results in.Sections 6, 7, and 8, the number of analytes/compounds
for an analytical suite at a significant/elevated, or exceeding a benchmark are provided. Based on EPA,
Region 10 policy, evaluation of aluminum, calcium, iron, magnesium, potassium, and sodium (common
earth crust elements) is generally employed only in water mass tracing, which is béyond the scope of this

report. For this reason, these elements will not be discussed in this report.

52 BACKGROUND SAMPLES

Background samples were collected for each of the naturally occurring media from which IA
samples were collected. These media are surface soil, subsurface soil, groundwater, surface water, and
sediment. Results for the appropriate background samples are shown in the first column of the analytical

results summary tables in Sections 6 and 7.for comparison against source or target results.

5.2.1 - Background Surface Soil
5.2.1.1 Sample Locations _

One off-site background: surface soil sample (BG04SS) was.collected from native soil
approximately 0.2 mile south of the site (Figure 3-1). The background soil types matched those of

samples collected on site.

5.2.1.2 Sample Results

Background surface soil results are presented in Table 6-1. One pesticide,
4,4'-dichlorodiphenyluiclﬂoroethane (DDT), was detected in the background surface soil sample. A total
of nine TAL metals (barium, cadmium, chromium, copper, lead, manganese, nickel, vanadium, and zinc)
were detected in the background surface soil sample. No SVOCs or VOCs were.detected in the

background surface soil sample.

5.2.2 Background Suhsurface Soil
5.2.2.1 Sample Locations

One subsurface soil sample (BG04SB04) was collected. Sample BG04SB04 was collected from
a location co-located with BG04SS, at a depth of O to 4 feet bgs. The background soil types matched

those of samples collected on site.
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5.2.2.2 Sampie Results
Background subsurface soil sample results are presented in Table 6-2. Eight TAL metals
. (barium, chromium, copper, lead, manganese, nickel, vanadium, and zinc) were detected in the
background subsurface soil sample. No pesticides/PCBs, SVOCs, or VOCs were detected in the
background subsurface soil sample.

5.2.3 Groundwater
5.2.3.1 Sample Location

One background groundwater sample (BGO1GW) was collected from Bremerton City monitoring
well BR-9 which is located approximately 0.8 mile northwest of the site. The location of groundwater
sample BGO1GW is assumed. to be hydraulically crossgradient from the site. The water level at well
BR-9 was 53.30 feet from the top of the casing on monitoring well BR-9.

5.2.3.2 Sample Results |

Background groundwater sample results are presented in Table 7-2. Two TAL metals
(mangapese and zinc) were detected in the background groundwater sample. No pesticideslPCB.s,
SVOC;;., or VOCs were detected in the background groundwater sample.

5.2.4 Background Surface Water
5.2.4.1 Sample Locations

One background surface water sample (BG0O2SW) was collected near the head-waters of Gorst
Creek, approximately 0.3 mile south of the site. The sample was co-located with the background
sediment sample (BGO3SD).

5.2.4.2 Sample Results
Background surface water sample results are presented in Table 7-4. One TAL metal, zinc, was

detected in the background surface water sample. No pesticides/PCBs, SVOCs, or VOCs were detected

in the background surface water sample.
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5.2.5 Background Sediment
5.2.5.1 Sample Locations

One background sediment sample (BG03SD) was collected from near the headwaters of Gorst
Creek, approximately 0.3 mile south of the site. The sediment sample was co-located with the
background surface water sample (BGO2SW). The background sediment sample was similar in

composition to the downstream Gorst Creek sediment samples collected.

5.2.5.2 Sample Results

Background sediment sample results are presented in Table 7-5. One pesticide/PCB, 4,4-DDT,
was detected in the background sediment sample. Nine TAL metals (arsenic, barium, chromium, copper,
lead, manganese, nickel, vanadium, and zinc) were detected in the background sediment sample. No

SVOCs or VOCs were detected in the background sediment sample.
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6. POTENTIAL SOURCES

This section describes sample locations and analytical results of IA samples obtained from
potential sources. The sampling locations, sampling rationale, and analytical results are summarized in
* the following sections. Laboratory data sheets of analytical results for all samples are provided in
Appendix E.

61  LANDFILL ‘

The closed landfill contains approximately 150,000 cubic yards of waste. Prior to commencing
field activities, a mobile camera was deployed into the culvert undermeath the closed landfill. The
camera was used to identify potential causes for the backup on the southeast side of the landfill. Based
on the video of the remote camera approximately 450 feet upgradient of the culvert outflow, the culvert
appeared to be crushed and a limited amount of water was passing through the culvert. The landfill is not
confained in order to control potential leaching into the groundwater or capped to prevent migration of
contamination via overland flow from floods, potential exposure to contaminated soils, or potential

release to the air.

6.1.1 Surface Soils
6.1.1.1 Sample Locations

A total of six surface soil samples (LF01SS, LF02SS, LF03SS, LF04SS, LF05SS, and LF06SS)
were collected from the closed landfill area (Figure 3-1). The surface soil sample locations were selected
in order to obtain a représentative sampling of the surface soils at the landfill. Samples LFO1S8S,
LF02SS, LF038S, LF05SS, and LF06SS appeared to be a Light brown, moist, clayey silt. Sample
LF048S consisted of moderate brown, dry poorly-graded sand with roots and vegetative matter. No odor
or staining was noted during the collection of the surface soil samples. The six surface soil samples were
co-located with the subsurface soil borehole locations (LFO1SB through LFO65B).

Additionally, the SQAP allowed for the collection of up to six surface soil samples from the
slope failure area on the north side of the landfill. Due to extensive blackberry brambles which limited

~ access to the slope area, these surface soil samples were not collected.
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6.1.1.2 Sample Results . _

Sample results are summarized in Table 6-1. Figure 6-1 depicts the analytes detected at
significant concentrations with respect to background concentrations that were also detected at elevated
concentrations with respect to backgroimd concentrations in target samples. -

A total of eight pesticides/PCBs were detected at significant concentrations with respect to
background, ranging from an estimated concentration of 4.6 micrograms per kilogram (pg/kg;
alpha-chlordane) to an estimated concentration of 88 pg/kg (Aroclor-1254). A total of four TAL metals
were detected at significant concentrations with respect to background, ranging from 0.62 milligrams per
kilogram (mg/kg; meréury) to 278 mg/kg (lead). No SVOCs or VOCs were detected at significant
concentrations with respect to background in the surface soil saimples.

Of the analytes detected at significant concentrations, only arsenic was detected in all six surface

soil samples.

6.1.2 Subsurface Soils
6.1.2.1 Sample Locations

Six borehole locations were selected on the closed Iandf'ﬂl to characterize the extent of
contamination. Samples were collecied from 4-foot intervals to 20 feet bgs, or until groundwater or
resistance to recovery was encountered. These borehole locations were co-located with the surface soil
sample locations. No staining or odor were noted on Boreholes LEFO1 through LF05. At Borehole LF06
from the 4- to 8-foot interval, staining and a creosote-like odor were noted in the wood fragments within
the sample material. This odor and staining continued into the 8 to 12 foot interval as well as the 12 to
16 foot interval. At approximately 13 feet, the sample material became saturated and water was

‘encountered at 16 feet.

6.1.2.2 Sample Results

Sample results are presented in Table 6-2. Figure 6-2 depicts the analytes that were detected at
significant concentrations with respect to background in all six of the borehole locations and were
detected at elevated concentrations in the target samples. The highest concentration from each borehole
location is presented in Figure 6-2.

A total of 15 pesticides/PCBs were detected at significant concentrations with respect to
. background in the subsurface soil samples ranging from an estimated concentration of 2.5 pg/kg .
(alpha-chlordane) to an estimated concentration of 610 pg/kg (dieldrin). A total of nine TAL metals
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were detected at significant concentrations with respect to background in the subsurface soil samples,
ranging from 0.13 mg/kg (mercury) to 1,410 mg/kg (lead). A total of 13 SVOCs were detected at
significant concentrations with respect to background in the subsurface soil sampleé ranging from

450 pg/kg (bis[2-ethylhexyljphthalate) to 95,000 pg/kg (naphthalene). A total of five VOCs were
detected at significant concentrations with respect to background in the subsurface soil samples ranging
from an estimated concentration of 11 pg/kg (carbon disulfide) to an estimated concentration of 1,400
pg/kg (total xylenes).

Of the pesticides/PCBs detected at significant concentrations in the subsurface soil samples, four
analytes were detected in all six borehole locations, 4,4'-dichlorodiphenyldichlorcethylene (DDE);
4,4'-DDT; alpha-chlordane; and gamma-chlordane. Of the TAL metals, three analytes were detected in
all six borehole locations, arsenic, lead, and zinc. No SVOCs or VOCs were detected in all six of the
borehole locations. Only arsenic was detected at significant concentrations in all surface soil samples

and in all six borehole locations.
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Table 6-1

PORT ORCHARD, WASHINGTON

SURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL

EPA. Sample ID 03464443 | 03464400 | 03464404 | 03464409 | 03464415 | 03464432 | 03464438
CLP Organic ID J27B1 J2768 J2772 J2777 J2783 J27A0 J27A6
CLP Inorganic ID MJ27B1 MJ2768 | MJ2772 | MJ2777 | MJ2783 | MJ27A0 | MJ27A6
Station Location BGO4SS | LF0ISS | LF02SS | LF03SS | LF04SS | LFO0SSS | LF06SS
Sample Depth (inches bgs) 0-6 0-6 0-6 0-6 0-6 0-6 0-6
Sampie Description Background | Borehole 1 | Borehole 2 | Borehole 3 | Borehole 4 | Borehole 5| Borehole 6
4,4-DDD 350 420U 410 410 18 JH 390 38U
4,4-DDT 16 42U 41U 20 JH 54 JH 4.9 15 JH
l{Alpha-Chlordane 1.8U 22U 21U 46J0 | 30JH 20U 23U
[{Aroclor-1242 350 42U 41U 50 JK 40U 39U 38U
JJAroclor-1248 35U 42U 69 410 40U 39U 38U
[[Aroctor-1254 35U 20 41U 50 JX 400 39U 88
|[Endrin Aldehyde 35U 420 41U 41U 40U 39U 4.7

20U

"Esenic 1.8JB 59 35 4.0 7.6 26 33
(2.1 SQL)
IBarium 58.1 96.7 710 82.5 139 48.0 JB 29.7JB
[Cadmium 2.0 018U 03118 0.40 JB 1.6 0.43 1B 0.21]B
[icalcivm 2730 4600 4390 6030 4990 4440 2480
[[Chromium 25.6 JH 33.8 JH 319 JH 353 JH 31.1JH 17.7 13.7
HCopper 294 234 20.0 26.2 44.8 26.5 JH 14.8 JH
|firon 17200 22700 17300 18500 17100 9290 8370
[Eead 81.8 9.6 320 121 278 79.9 16.2
agnesinm 3840 3810 5020 5110 4690 2910 2530
Manganese 304 JH 579 JH 283 JH 297 JH 281 JH 167 JL. 134 JL
ercury 011U 0.12U 012U 0.120 0.62 0110 0.19
[iINickel 30.3 JL 39.4 JL 35.1JL 37.9 JL 35.8 JL 20.5 19.4
I anadium 39.3 52.1 454 438 43.7 204 18.8
ing 84.8 58.1 90.2 189 256 88.5 60.3
Note: Bold type indicates the sample result is above the instrument detection irnit.
Underline type indicates the sample result is significant as defined in Section 5.
Key:
B = The reported concentration is between the instrument detection limit and the contract required detection Hmit.
bgs = Below ground surface.
cLr = Contract Laboratory Program.
DDD = Dichlorodiphenyldichloroethane.
DDT = Dichicrodiphenyltrichloroethane.
EPA = United States Environmental Protection Agency.
H = High bias.
D = ldentification.
J = The apalyte was positiviey identified. The associated numetical result s an estimate.
K = Unknown bias.
L = Low bias.
ngfkg = Micrograms per kilogram.
mg/kg = Milligramps per kilogram.
SQL = Sample quantitation Limit.
u = The analyte was not detected at or above the reported result,
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Table 6-1

PORT ORCHARD, WASHINGTON

SURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL

EPA. Sample ID 03464443 | 03464400 | 03464404 | 03464409 } 03464415 | 03464432 | 03464438
CLP Organic [D J27B1 J2768 J2772 J2777 J2783 J27TAD J27A6
[ICLP Inorganic ID MJ27B1 MJ2768 MJ2772 MJ2777 MJ2783 | MJ27A0 | MJ27A6
Station Location BG04SS* LF01SS LF0258 LF03SS LEF04S5S LF()5SS LEF(}6SS
Sample Depth (inches bgs) 0-6 0-6 0-6 0-6 0-6 0-6 0-6

Sample Description Background | Borehole 1 | Borehole 2 | Borehole 3 | Borehole 4 | Borehole 5 | Borehole 6
4.4'-DDD 350 420 41U 410 18 JH 390 38U
4,4'-DDT 16 42U 41U 20 JH 54 TH 4.9 15 Jd
Alpha-Chlordane 18U 22U 210 4.6 JH 30 J0 20U 23U
Aroclor-1242 350 420 410 50 JK -40U 38U 380
Aroclor-1248 sy 42U 69 410 400 39U 380
Aroclor-1254 350 420 41U 506 JK 401 32U 83 JH
[[Endrin Aldehyde .50 427 41U 4.1yU 400 39U 4.7
Gamma-Chlordane 1.8U 220 21U 5.2 33 20U 20U
uminum 13700 14600 12200 12400 12400 6700 5850
"frscnic 1.81B 59 35 4.0 7.6 2.6 33
{2.1 SQL) .
JiBarium 58.1 96.7 71.0 82.5 139 48.0 JB 29.7JB
[[Cadminm 2.0 018U 0.31JB 0.40 JB 1.6 0.43 JB 0.21JB
I[Calcium 2730 4600 4390 6030 4990 4440 2480
([Chromium 25.6 JH 338JH | 3L9JH | 353JH | 311JH 17.7 13.7
l{Copper 29.4 23.4 20.0 26.2 44.8 26.5 JH 14.8 JH
on 17200 22700 17300 18500 17100 9290 8370
81.8 9.6 32.0 121 278 79.9 16.2
agnesium 3840 5810 5020 5110 4690 2910 2530
Manganese 304 JH 579 JB 283 JH 297 JH 291 JH 167 JL 134 J1.
eTcury 0110 012U 0.12U -0.12U 0.62 011U .19
ickel 30.3 JL 394 JL 351JL 37.9 )L 35.8 JL 20.5 19.4
anadium 39.3 52.1 45.4 " 43.8 43.7 20.4 18.8
fiZinc 84.8 58.1 202 189 256 88.5 60.3
Note: Bold type indicates the sample result is above the nstrament detection limit.
Underline type indicates the sample result is significant as defined in Section 5.
Key:
B = The reported concentration is between the instrument detection limit and the contract required detection limit.
bgs = Below ground surface,
CLP = Contract Laboratory Program.
DDD = Dichlerodiphenyldichloroethane.
DDT = Dichlorodiphenyltrichloroethane.
EPA = United States Environmental Protection Agency.
H = High bias.
D = ldentification.
] = The analyte was positiviey identified. The associated numerical result is an estimate.
K = Unknown bias.
L = Low bias.
pe'kg = Micrograms per kilogram.
mgfkg = Milligramps per kilogram.
SQL = Sample quantitation limit.
u = The anatyte was not detected at or above the reported result.

6-4



SUBSURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY

Table 6-2

GORST CREEK - BREMERTON AUTO WRECKING LANDFILL

PORT ORCHARD, WASHINGTON
PA Sample [D 03464444 03454401 03464402 03464403 03464405 03464406 03464407 [ 03464408 03464410 § 03464411 03dd4412 03464413 03464414 | 03464416 03464417 03464418 03464419 03464420
CLP Qrganic I 12782 12769 Y1770 27 773 32774 12775 J2776 2178 32779 12780 J2781 J2782 J2784 32785 12786 12787 12788
CLP Inorganic 1D MJIZTB2 MI276% MI2770 MJ2771 MJ2773 MI2TTd MJI2775 MJ21776 MJ2778 MI2779 MJI2780 MJ2781 MI2782 MJ2784 MI2T8S NA MJ2787 NA
Statlon Lecation BGO4SB04 | LF0ISBO4 | LF0ISA0S | LEO1SE1Z | LF025B04 | LF02SB0S | LED2SEI2 | LFOISBi6 | TF03SA04 | EF0ISBOS | LFO3SE12 | LF03SB16 | LEOISEZ) | LF04SB0 | LEG4SBOS | LEO4SE1Z | LF04SBI6 | LEO4SB2D
Sample Depth (Teet b; o-4 0-4 4-8 B-12 0-4 4-8 8-12 12-16 0-4 4-8 8-12 12-16 16-20 0-4 4-8 8-12 12-16 16 - 20
ion Background Borehole 1 Borehole 2 Borehole 3 Borehole 4
3.5U 48U 38U B 434U 19U - 23 JH 12U 370 37U N 430~ L§JH 41U JH 38JH
35U 32U 38U _% 43U 78 17U 11‘]1.][] 3 7.6 U 1939 10 JH i 26 11 AU 440
350 43U 68 1134 41U 4 JH 12 2% 13 JTH 25 JH 12 10 X8 1
18U 200 20U 20U 27U 200 101 i9U 19U Loy Loy 20U 220 _Tﬁ'_ iU 200 261 _ﬁ%—‘
1.8U 20U 20U __S5JH 220 28U 37JH 41U 13U 1304 58 TH 2608 37dH 10 23 TH
35U 381 3B 120 4y 39 30 IK 100 37U 2 IH Ty 32U e 5!5'76 41U 250K _ﬂ_m 120
350 38U F] Y] (51 B MOJH | 37y 5, 410 5 310
35U 380 3BY 45 JH 43U 39U 120 Erdi} 37U s3I0 82 430 60 414 40 UTK \uU WU
LEU 2.0U0 20U 20U 22U 20U 2.0U L9 19U 19U 19U 200 23U 13U 21U 2,00 2.0U0 21U
35U 38U JEU 39U 430 11u 25y S0 37U 370 52U iu 4 360 [1] 88U G2 U 7.58)
35U 18U 8L 3R -33U 390 380 37U 37U 37U 31U 38U 43U 36U aty 40 38U 400
35U 38U JEU 38U 43U 1L XY 17U 32U v 37U 38U 430 36U 41U 41 30 4400
18U T 20U 1236 22U 31 BIE 19U [ET1] 1738 . 1Ly 3738 1 PR
LEU 2.0U 260 20U 22U 20U 20U sy 13U LU 190 20U 22U 1.8 U 21U. [13] 20U 23U
LU 280 2.0U 220 49 20U 30U 20U 5.00 1.9U 2.1 93U 21T 21U 11U . 20U 74U
11100 12500 9710 9650 12306 10420 11500 14800 10360 13780 11400 12400 12900 11580 9850 NA 11 NA
130 [N 3.2 4.1 1.4 JB 23 4 0.5 45 57 130 871 5 5.5 NA NA
69.4 118 189 63.7 $0.5 125 120 144 98.8 227 764 110 137 129 102 NA 127 NA
0.15 U 4.59JB 0.24 3B 0.67)8 041 18 0.51 JB 046 1B 040 1B 0,16 U 4.33J8 0.28 I3 0.20 )8 0.46 1B 0.20JB 0623 B NA 12 NA
860 B 9250 1R300 8620 4500 4590 3860 4230 26400 25300 7930 3120 10100 15300 18300 NA 25500 NA
[y 362 JH 20,2 JH 206 JH 3LBJH 1.2 JH 2B0JH 4.5 JH 20,7 JH 23.5 JH NS 223 JH 30.6JH 2.6 JH L6 JH NA DI NA
7.5JB 1.0 8318 83JB 102m 8418 9.1m 9918 FART 83IB 3.6]1B 9.71B 9818 19JB 78JB NA 337 Na
(SQL 10.9) )
1.8 TH 26.1 d4.2 28.4 19.6 242 FTK] 134 255 19.3 LT ILE 2L 232 Na X NA
8390 15900 14100 16100 17100 14000 16200 17100 12200 13200 14000 16708 23400 13700 13108 NA 24180 NA
2.5 13, | 485 1 2. 141 T O | 885, | 149 ] 486 | NA NA
2920 4330 4100 - A198 5120 4050 4040 [ 4230 4410 I8 3950 4020 4240 B0 . NA 3ne NA
199 JL 357 JH 283 TH 314 JH 285 JH 183 JH, FIERT 259 IR 274 JH 262 JH 214 JH 218 JH 299 JH 258 JH 245 JH NA 265 JH NA
011U 02617 028U 0120 027U 0.20 1 L1 022U 0.50 030U 0.01U 019U 022 U 032U NA 016U NA
[Nickel 4.6 31301 29.2 JL 34.13L 37231 342 JT, 4 40371 276 JL 32.5JL 3201, 33.7 JL, 338 30.6 JL, 20.2 JL NA 33.6 L NA
Silver 0,31 UL 0.32 UIL 0.32 UIL 0.52 JB 0,35 UJL 0.35 LIE 0.32 YL 0.35 UTL 032U | 032U .32 UIL S0JL 0.35 UIL 0.32 £01. 0.33 LIL. NA 034 VIL NA
anadium 244 36.6 2.6 362 418 LT ] 35.7 319 29.5 359 334 364 33.1 345 2840 NA, 28.1 NA
i 239 12 61 213 0 185 7 NA NA
1,1 Biphenyl S0 U 3R U 380 1) NA 430U 2000 U 380U 30U 37U 380U 380U 330U 430 UF 360 U A0 1 NA 380 U NA
- hthalens 350 U 380 U 3800 NA 430U 00U B 310U 3700 1319 380U 380 U 43011 360U 4101 NA 380U NA
3500 IR U 3R0 U NA 430U 2000 11 330U 3700 3y 11019 330U o u 430 U 380U 40U NA 38R0 U NA
Anthrucenc 358U R0U 38007 NA £0U 200U 330U 370U 5210 1801Q 380 U 330U 430U 5210 410U NA 350 U NA
Benzal 30U 380U NA 430U 2000 U U anu IMNY 3g0U 380U 33U 430U 3501 4100 NA IR0 U NA
i IhexyDphthalate 38U 15000 55 ) NA 13019 36010 460 18030 1901Q 3401Q €008 | 410U NA a0 NA
hthalate 3500 4400 30U NA 190 JQ 2000 U 1901Q nIQ 170 ) 380U 380U 430U 4510 3 NA [3 NA
Dibenzofuran 350U 380U 3BIU NA 30U PRy 380U ny 30U 471g 330U L] 4Ny 60U 44U NA 3§ 17 NA
Fhuoranthene 350U 731Q 120 J NA 430 U 310JQ sTig 280 1) 270 50 6219 380 U 40U 260JQ 9219 NA 621Q NA
Fiugrene 350U 380 U 3RO I NA 430 U 2000 1 EETI] nu MU 120 1G 380U 380U 40U 360U AU NA 38U NA,
N 350 U 380U 3300 Na 430U 2000 U 1701Q 531Q EY) I3 150 1Q 380U 380U 40U 360 L 4107 NA 380U NA
350U R £330 NA 430U 2000U 910 12000 —2M 1) 950 331Q 3801 7210 28019 5810 NA [} NA
150 92 130 Na 72 Ji 360 61 230 1t 300 Jt 75 Ji 380U [13 270 X 110 K NA 95 NA
-Baitanone 3LIT NA 121 61Q 13U 120 13 8 IQ 11U 1y e £ IQ 13U 11t R_U 61Q 7 12U
JAcetone 10 NA 12U 44 130 120 a7 57 1y 34U 31Q $1 510 18U 12U 45 4319
Carbon Disulfide Hu NA 120 111Q 13U 120 210 11U 11U 51Q 11U 23Q 113Q 110 1217 101Q 33Q LLTE
loyeloh U NA 11U FTRT 13U 12U ny 11U 15U 1Ly 11 16 21 11U 120 121 iz i 12U
‘otal Xyjenes 11U NA 120 11U 131U 12U 1 11U [ 11y 1 U 17 410 11U 121 12U 1491 o5
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Table 6-2

f i
S1.. JURFACE SOIL SAMPLES ANALYTICAL * {SULTS SUMMARY

GORST CREEK - BREMERTON AUTO WRECKING LANDFILL

PORT ORCHARD, WASHINGTON
EPA Sample ID 03464444 03464433 03464434 03464435 03464436 03464437 034644?5:: 03464440 03464441 03464442
CLP Ozganic ID J2TH2 J27A1 J2TAZ J27A3 J27A4 J2TAS J27A7 J27A8 J2TA9 J2TRO
CLP Inorganic ID MI2TB2 MJ27A1 MJZIAZ MII7A3 MIZ7A4 MJ2TAS MIZTAY MJ2TAR MJIZ7A9 NA
Station Location BGO4SBO4 | L¥0SSB04 | LFO5SB0S | L¥0SSB12 | LF05SBi6 | LF0SSB2) | LF065B04 | LF065B08 | LFO6SB12 | LFOGSB16
Sample Depth (feet has) 0-4 0-4 4-8 £-12 12-16 16-20 0-4 4-8 8-12 12-16
Description Background Borzhole 5 Borehole 6
4,4-0DD 3.50 38U 360 3.6U 350U 37U 38U 35U 14 I8 64 JH
44DDE 35U JEU .6 3.6U 350 37U 56U 350 4 2 JH
2,4-DDT 35U N 7 36U 35U 37U ig i 2708 19 JH
[Aldrin XU 200 S U 12U 18U 19U 20U 20U 200 ZI8
alpha-Chilordane TRU 4B 00 136 18U 18U 50 &3 2044 5330
1242 FT] T3] U ] 35U 370 WU 380 BU 430 JH |
1254 35U 3BU 36U 35U 35U 37U FEXi) X 0 JH
[Aroclor-1260 33U 38U %0 360 BU 37U B0 30U 33U s2U
[Bets-BHC LEU 200 15U LEU 18U 5U 150 200 12 27U
[Disldrin 35U JEU 3.60 36U 350 370 56U 340 160JH | oA |
in 35U 31EU 3.6U0 36U 35U 37U 391 G 71U 520
Endrin ketone 350 3BV 360 36U 350 37U 1L 38U 520
-Chiordans 180 51 FrEry 188 18U Lo U 240 5d . FEFT] 95U
LEU 200 ey TEU 18U 150 2.00 201 45 TH B0 U
6 ids 18U 200 18U 18U 15U 201 7 200 2.7
G 7810 5848 9180 7838 8156 $060 7370 9270 NA
130 SE_ IVl L2U 120 13U 83 42 [T HA
@4 706 79,0 51.6 467 52.1 168 180 NA
T.150 03078 016U 015U 015U G151 0.77J8 0.6215 14 NA
260 18 5350 28700 2350 2180 3050 13200 9840 29500 NA
144 199 214 199 187 15.1 oY) ) 3 NA
7518 3018 SIB 761D 698 72115 ) 531 9.0JB NA
(SQE. 10.9)
1L8TH RN 27.9 TH L9 JH 118 JH T2 38 3 36 B NA
) 17780 13800 10400 10800 9150 12500 12380 25900 NA
2.5 944 98.2 37 24 35 1418 446 NA
3 2520 3470 3308 3250 2000 3100 2660 1940 3408 NA
[M 199 JL 236 JL 182 JL HZIL 13200 142JL 3L 1950 42471, HA
[Mencury 01y 8120 011U 0110 0104 0110 BASU 11 NA
ickel 4.6 5.8 250 29.3 248 248 L8 5.3 345 NA&
Sitver [ETRIIA 033 I 031 UIL 0300 | 029UL 031 UIL 0.4 UIL G322 WL | 037U NA
aradium 240 78 3 260 48 0.0 259 B 302 NA
inc 720 176 24 26.1 2.9 28 7 NA
350U 15001 360 U 360U 350 U 30U 7400 S0 1600 1O 5200
350 U 1900 U 360 1) 360U 350U 3700 36000 L5000 a0 52000
350U 1900 U 360U 3600 350U 370U 3500 3500 5200 U
350U 1590 U 360U 350U 350U 370U 2108 17080 00 | seo0u
3500 19U 360U 3600 350U 370 U 2000 U 390U 3800 U 5200 U
3500 21000 5330, 4130 3501 30U 203G 38000
3500 1900 U 1903Q 360U 350 U T0U 2000 U 3900 U 11003Q 58010
350U 1900 U 360U 3600 350U 37U 3500 200 T 5200 U
350U %0 U 5010 360 U 350U 3100 2300 19600 7308 3200 U
50U [k 30U 360U 350U 30U 3300 2000 730 5200 U
350U 1900 1T 360 U 360U 350 0 370 1 4800 25800 36808 17001Q |
' 350U 1500 17 321Q 360U 50U 370U 1080, | om0 25800 5200 U
150 3 1500 U 4 L] 3500 370 U 2 10608 5200 U
Z-Butancoe 11U 11y HU U LU [ 12U 50 114G NA
[Acoione o 3 LK FUK 4 UIK 11 UK 1y Zu 35 NA
[Carton Disulfide [ELS] 1] 1Ly Y 110 i} 120 12U nu NA
ey 1o U LU iU U iy 12U 12 i NA
[Totel Xylenes ] 11U [ iU U u U 12U U NA




Note:
Key:

bgs

EPA

roR - g

nekg
mgrkg
Q
SQL
1]

Bold type indicates the sample result is above the instrument detection limit.
Underline type indicates the sample result is significant as defined in Section 5.

= The reported concentration is between the ibstrument detection fimit and the contract required detection limit.
= Below ground surface.

= Contract Laboratory Program.

= United States Environmental Protection Agency.

= High bias.

= Identification.

= The analyte was positively identified. The associated numerical result is an estimate.

= Unknown bias.

=Low bias.

= Micrograms per kilogram.

= Miliigrams per kilogram.

= The result is estimated because the concenmation is below the contract required quantitation limit.
= Sample quantitation limit,

= The analyte was not detected at or above the reported result.

6-9



Legiend

@ Sample Location
mga/kg  Milligrams Per Kilogram
pg/kg Micrograms Per Kilegram

Note: See report for definition of qualifiers.
ecology and environment, inc.

International Specialiss n tha Enviranmant
Saattle, Washington

Quadrangle - Bremarton West, Joly

Gorst Creek - Bremerton Auto Wrecking Landfiil
Integrated Assessment
Port Orchard, Washington

Figure 8-1
SURFACE SCIL SAMPLES CONCENTRATION MAP




4.4-DDT

190H pgfig
260 pghkg

Sample Location

Below Ground Surface

Milligrams Per Kilogram
pwgikg Micrograms Per Kilogram

Note: Sea report for definition of qualifisrs.

ecology and environment, inc.
Infernational Speciatists m the Environment
Sesttie, Washington

lost, July 7, 1084

10JH pgikg
486 mg/kg

4,6H pgikg
28.2 mglkg
209 mg/kg

Gorst Creek - Bremertor: Auto Wrecking Landfill
Integrated Assessment
Part Orchard, Washington

Figure 6.2
SUBSURFACE SOIL SAMPLES CONCENTRATION MAP

awn D ob NumBer:
001261.0291.011A




7. MIGRATION/EXPOSURE PATHWAYS AND TARGETS

The following subsections describe migration/exposure pathways and potential targets within the
site’s range of influence. Analytical data QA forms from laboratory analyses are included in
Appendix E. This section discusses the groundwater migration pathway (subsection 7.1), surface water -
migration pathway (subsection 7.2), soil exposuré pathway (subsection 7.3}, and air migration pathway

{subsection 7.4}.

71  GROUNDWATER MIGRATION PATHWAY
7.1.1 Pathway Description ‘ _

The target distance limit (TDL) for the .groundwater migration pathway is'a 4-mile radius that
extends from the sources at the site. Figure 7-1 depiets the groundwater 4-mile TDL. The aquifers
located within the 4-mile TDL of the site are defined in two areas, the Gorst Creek Watershed (which
includes the Gorst Creek Basin and the Gorst Creek Basin Valley) and the Anderson Creek Watershed. '
The Anderson Creek Watershed is located approxjinately 2 miles east of the site. In the Gorst Creek
Watershed, four aquifers have been described: the Twin Lakes Aquifer, the Gorst Creek Valley Aquifer,

“the Upland Aquifer, and the Sea Level Aquifer. In the Anderson Creek Watershed, five aquifers have |
been described: the Upland: Aquifer, the Sea Level Aquifer, the Shallow Artesian Aquifer, the Deep
Artesian Aquifer, and the Lower Deep Artesian Aquifer. Not all of these aquifers are used for municipal
drinking water purposes but all are available to be used as drinking water and, therefore, are included in
this report. (AGI 1996&)

The Gorst Creek Watershed is underlain by three geologic units: Vashon Till, Vashon
Recessional Qutwash, and Tertiary Bedrock. The Tertiary Bedrock occurs beneath Gold Mountain
(which is located approximately 3 miles northwest of the site) north of Gorst Creek Basin and Twin
Lakes (which are located approximately 1 mile west of the site). The northern tributaries to Gorst Creek
Basin and the Union River (Jocated approximately 2 miles east of the site) drain this area. Vashon Till
underlies tﬁe upland area south of Gorst Creek Basin, including the town of Sunnyslope, Wﬁshington
(located approximately 0.5 mile east pf the site), and the headwaters of Gorst Creek Basin and its
southern tributaries. The Vashon Recessional Outwash occurs along the Gorst Creek Basin Valley and
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the Union River - Gorst Creek Basin divide near Twin Lakes. Small exposures of the older Colvos Sand
occur along Parish Creek (located approximately 0.5 mile east of the site) and adjacent tributaries.
(AGI 1996a) '

Available information regarding the aquifers within the 4-mile TDL do not describe the exact
depths of all of the aquifers. Where no measurements were available, depths to aquifers were estimated
based on the municipal well logs for that aquifer. Available information indicates that groundwater flow
for the Gorst Creek Basin is divided (Figure 7-2). The groundwater flow divide is oriented north-south
and is located approximately 1 mile west of the site, On the western side of the divide, groundwater
flows north-west and then west. On the eastern side of the divide, groundwater flows north, then east,
then northeast towards Sinclair Inlet (AGI 1996b). -No information for the flow of groundwater is
available for the Anderson Creek Watershed. l

The Gorst Creek Basin aquifers are described below:

. Twin Lakes Aquifer. The Twin Lakes Aquifer is the largest aquifer in the Gorst Creek
Basin. The surface expression is the Vashon Recessional Outwash. The Twin Lakes
Agquifer is divided into an eastern and western portion by a silt-cored paleo-ridge
composed of silt. The aquifer’s lower boundary appears to be bedrock along the base of
Gold Mountain and the massive silt of the silt sequence. Its upper boundary is a water
table, and it generally behaves as an unconfined aquifer. Occasional silt lenses within
these units may cause it to behave locally as a confined aquifer. City of Bremerton
production wells 15, 17, 18, 19, and 20 are completed in this aquifer. (AGI 1996a)

. Gorst Creek Valley Aquifer. The Gorst Creek Valley Aquifer consists of sand, gravel,
and domestic wells, It is bounded by the bedrock of Gold and Green Mountains to the
niorth and by the massive silt of the silt sequence in the south. It appears to be separated
from the Twin Lakes aquifer by silty sand. This separation is poorly defined by
permeability, but water chemistry and aquifer test data confirm its presence. The
aquifer’s upper boundary is the water table and it behaves as an unconfined aquifer in

"many places. It may demonstrate confined behavior in areas with silt lenses. The Gorst
Creek production well, which is a community well that serves the City of Gorst, is
corapleted in this aquifer. (AGI 1996a)

. Upland Aquifer. The Upland Aquifer consists of the sand and gravel units occurring
between elevations of 250 and 400 feet above sea level. Locally, these units are
separated by either till or silt to form two distinct aquifers. It is confined by the Vashon
Till and appears to become thicker to the east. It is exposed at ground surface in the
upper reaches of the tributaries to Gorst Creek Basin and underlies the Sunnyslope
Upland. The Upland Aquifer discharges into the Twin Lakes Aquifer along the southern
margin of the Twin Lakes Divide. None of the City of Bremerton production wells are.
completed in this aquifer. (AGI 1996a)

*  SeaLevel Aquifer: The Sea Level Aquifer consists of sand and gravel in units that
occur between elevations from sea level to more than 200 feet below sea level. Locally,
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these units are separated by till and are confined by massive silt. The aquifer is bounded
on the north by the bedrock of Gold Mountain and the coarse-grained sediments in the
deeper portions of the Gorst Creek Valley and Twin Lakes Aquifers. It may be

equivalent to the sea level aquifer encountered in the wells in the Anderson Creek
Watershed although its extent to the south, east, and west is unknown. It discharges to

the Twin Lakes Aquifer through the buried valley along the upper reaches of Gorst Creek
Basin and to the deeper portions of the Gorst Creek Valley Aquifer. One City of
Bremerton drinking water well, which serves approxunately 2,000 people, is completed

in this aquifer. (AGI 1996a)

The surface geology of the Anderson Creek Watershed area is mantled with Vashon Till
overlying the Colvos Sand and Kitsap Formation which are exposed i in the valleys and i in the bluff along
Sinclair Inlet The Colvos Sand includes the Vashon Advance Outwash and a thick basal silt (Lawton
Clay), and the underlymg Kitsap Formation consists of silty sediments with scattered sand units. The
Kitsap Formation is exposed in lower portlons of the Anderson Creek Valley around the Bremerton C1ty
well field, and the Colvos Sand is exposed higher on the flanking h111 slopes. Vashon Till caps the
upland portion of the watershed area. (AGI 1996a) :

The aquifers in the Anderson Creek Watershed are descﬁbéd as follows:

. Upland Aquifer: The Upland Aquifer occurs south of Sinclair Inlet at elevations above
100 feet. Itis highly irregular in thickness and varies from less than 50 feet to over 350
feet. It appears to consist of sand- and gravel-filled paleo-valleys connected by sheets of
* sand and gravel. It is utilized by numerous domestic wells; no City of Bremerton
production wells are located within this aquifer. (AGI 1996a)

. Sea Level Aquifer: The Sea Level Aquifer occurs south of Sinclair Inlet at elevations
between plus 100 feet and minus 250 feet. It varies in thickness from 75 feet to as much
as 300 feet. In some places, it may be hydraulically connected with the overlying Upland
Aquifer. The Sea Level Aquifer is utilized only by domestic wells, and one City of
Bremerton production well (described in Sea Level Aquifer above). (AGI 1996a)

. Shallow Artesian Aquifer: The Shallow Artesian Aquifer occurs at elevations of 100 to
250 feet below sea level. The aquifer abruptly terminates against till and silt and
probably has a channel shape elongated to the south. The Shallow Axtesian Aquifer is 75
to 200 feet thick and undexlies the Anderson Creek Well Field where City of Bremerton
monitoring wells 1 and 2R, and City of Bremerton production wells 2 and 3 are
completed. Production Wells 2 and 3 serve approximately 4,000 people. (AGI 1996a)

. - Deep Artesian Aquifer: The Deep Artesian Aquifer occurs between elevations of 400
- and 600 feet below sea level. Similar to other aquifers, it terminates abruptly against
finer-grained sediments and may be channel-shaped. It is at least 200 feet thick and has a
transmissivity of approximately 65,000 gallons per day per foot. It may be connected
hydraulically with the underlying Lower Deep Artesian Aquifer. City of Bremerton
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production wells 7 and 8 are completed in this aquifer and they serve approxlmatcly
4,000 people. (AGI 1996a)

. Lower Deep Artesian Aquifer: The Lower Deep Artesian Aquifer occurs at depths
- greater than 650 feet below sea level. The aquifer is at least 150 feet thick and may be
hydraulically connected with the overlying Deep Artesian Aquifer. There are no City of
Bremerton production wells located in this aquifer. (AGI 1996a)

7.1.2 Targets

‘One City of Bremerton Water Resource Division, momtonng well (BR-11) is. located
apprommatcly 0.15 mile northeast of the site. The well was installed in 1992 to a depth of 74 feet. The
well was sampled on March 26, 1997, seven days after the first flood event and consequent slope failure
at the landfill. Cadminm was detected at 42.7 pg/L.; copper was detected at 3. 0 pg/L; and zinc was
detected at 75 pg/l. The maxumu:n contaminant levels (MCLs) for cadmzum is 5 pgL, and copper is

11,300 pg/. Zinc does not have an MCL (Cahall 2003a) =

The total pumber of persons served by City of Bremerton mummpal drinking water wells is
22,000 (Cahall 2003b). Three hundred fifty-eight domestic wells are known to exist within a 4-mile
radius of the site (Ecology various dates). The START-2 estimates approximately 959 people ate served
by these wcl_ls,-based on the average number of persons per household for K‘itsap County of 2.68
(DOC 200]1). In addition, one i:rivately owned community well, which serves seven people, is located
within the 4-mile TDL. The nearest drinking water well to the site is & domestic well located
approximately 0.83 mile northeast of the site (Ecology various dates). ‘The total number of drinking
water wells located within the 4-mile TDL and the populanon served per distance rmg are provided in
Table 7-1.

The site, and all of the mumc1pa] wells previously discussed are located within a Safe Drinking
Water Act sole source aguifer wellhead protection area (Cahall 2003a). Groundwater is not reported to
be used for unganon of commercial food or commercial forage crops, commercial livestock watering, as
an ingredient in commercial food preparation, as a supply for commercial aquaculture, or as a supply for

a major or designated water recreation area (Ecology various dates).

*7.1.3 Groundwater Sample Locations

One on-site groundwater sample (LFO6GW) was collected from approximately 16 feet bgs at
Borehole LF06. The sample was collected by lowering Teflon tubing into the Geoprobe cutting shoe,
then ranning the tubing through a peristaltic pump to retrieve the water into prelabeled sampling
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containers. The peristaltic pump was allowed to run for approximately 1 hour to develop the
groundwater in the boring, at whici; time the bo_ﬁng quit producing groundwater. The boring was
allowed to recharge with groundwater, and then sample LFO6GW was collected.

One City of Bremerton monitoring well (BR-11), located hydraulically downgradient of the site,
was saméled (MWO01GW). The well was sampled by first purging three volumes of water from the well,

' then measuring water quality parameters using a Horiba U-10 quality meter until parameters had

stabilized for three successive readings. After water quality parameters had stabilized, a dedicated
Teflon bailer was lowered into the well and the contents were fransferred from the bailer to pre-labeled
sampliné contaiﬁers. | _ ‘

The SQAP allowed for the sampling of two nearby residential groundwater wells. Access could
not be obtained from the homeowners, therefore, no domestic groundwater Samples were collected.

714 Groundwater Sample Results

Sample results are presented in Table 7-2. No pesticides/PCBs were detected at elevated
concentrations in the groundwater samples. One TAL metal (mercury) was detected at an estimated
elevated concentration of 0.24 JK pg/L, with respect to background from the City of Bremerton
monitoring well. The MCL for mercury in groundwater is 2 pg/L. Two SVOCs
(bis[2—ethflhexyl]phtha.latc and naphthalene) were detected at elevated concentrations with respect to
backgrdund concentrations in the on-site groundwater sample. There are no MCLs for the two SVOCs
that were detected at elevated concentrations in the groundwater samples. One VOC (total xylenes) was

detected at elevated concentrations with respect to background concentrations in the on-site groundwater
sample. The MCL for total xylenes is 10,000 pg/L. '

72  SURFACE WATER MIGRATION PATHWAY
7.2.1 Pathway Description

The surface water migration pathway TDL begins at the PPE of surface water runoff from the
site to a surface waterbody and extends downstream for 15 miles. Figure 7-3 depicts the surface water

15-mile 'I‘DL. The edges of the landfill slope towards Gorst Creek at an estimated slop of 30% to 45%.
The START-2 identified two PPEs within the 15-mile surface water migration pathway TDL

(Figure 2-2). PPE 1 is located at the southeast or upgradient corner of the property in Gorst Creek. Gorst
Creek flows under the Gorst Creek - Bremerton Auto Wrecking Landfill for approximately 0.13 mile to
PPE 2. PPE 2 is located on the northwest or downgradient side of the landfill in Gorst Creek. From
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PPE 2, the creek flows for 3.72 miles to the Puget Sound. The TDL. continues Wiﬂﬁn the Puget Sound
for the remainder of the 15-mile TDL. The START-2 estimates the flow of Gorst Creek to be less than
10 cubic feet per second.

The mean anpual pre_ciiaitation- in Bremcrton; ‘Washington, ‘which is located approximately
4 miles northeast of the sité, is 51.36 inéhes (WRCC 2003). The 2-year 24-hour rainfall event for the site
is 2.25 inches (NOAA 1973). The START-2 estimates from a topographic map that approximately |
7 acres of land drains through the site (USGS 1981). The START-2 assumes the site lies within a
10-year floodplain because the site has flooded twortimes (in 1997 and 2001) within the past six years.
Floodplain maps for the-area ate available, but due to the evidence of flooding at the site they were not
utilized. No sources at the site are contained for a ﬂoéd event, During a flood event, water from Gorst
Creek backs up at PPE 1 and flows in  northwest direction over the landfil for approximately 0.13 mile,
ﬂmn drops over the northwest side of the landfill into Gorst Creek (E & E 2003b).

Surface soils in the area consist of Alderwood very gravelly saﬁdy loam, which is moderately
deep, moderately well drained soil formed in glacml till. Typically, the surface of this soil is covered by
a thin mat of undecomposed needles and wood fragments. The subsurface layer is brown, very gravelly
sandy loam that is 0.5 inch thick. The subsoil is brown very gravelly loam about 21 inches thick. The
substratum to a depth of 60 inches or more is grayish brown gravelly §My loam that is |
weakly-sﬂica-ccrl;ented in the upper part. Depth to the silica-cemented hardpan ranges from 20 to 40
inches. Permeability of this Alderwood soil is moderately rapid above the hardpan and very slow in the

hardpan. Runoff is slow, and the hazard of water erosion is slight (USDA 1980).
| Surface soils in the area also consist of the Dystric Xerorthents, which are deep, moderately well
drained to somewhat excessively drained soils located on sidewalls of river valleys and entrenched
streams. These soils formed mainly in glacial till, but some formed in sandy and gravelly outwash.
Typically this soil has a mat of undecomposed needles and wood fragments over a surface layer of dark
yellowish brown very gravelly sandy loam about 10 inches thick. The upper part of the underlying
material is dark brown, brown, and dark yellowish brown very gravelly sandy loam and very gravelly
loamy sand. The permeability of these soil is moderate to rapid. Runoff is medium to very rapid. These
soils are mainly in tree-covered slump areas. The hazard of erosion is high. (USDA 1980)

7.2.2° Targets
There are no surface water drinking water intakes located within the 15-mile TDL. Surface -

water is not repotted to be used in the irrigation of 5 or more acres of commercial food crops or
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commercial forage crops, watering of commercial livestock, as an ingredient in commercial food
preparation, or as a major or des1gnatcd water recreation area.

One tribal fishery is located within the 15-mile TDL. The fishery is located near the mouth of
Gorst Creek, on Sinclair Inlet, approximately 3.72 miles downstream of the site. The fishery is supported
by a tribal Chinook salmon fish rearing facility, located on Gorst Creek approximately 1 mile upstream of
- the confluence with Sinclair Inlet. After rearing at the facility, the salmon are released into Sinclair Injet
(Zischke 2003). ‘

Sport fish catch data for 1999 indicates a total of 4,009 salmon were caught in Area 10 (1,762
Chinook; 2,105 Coho; 110 Chum; and 32 Pink; WDFW 2002). Area 10 is comprised of the area of
Apple Cove Point - Edwards Point line to the line through the north tip of Vashon Island east - west
(WDFW 2002). Approximately 25%of Area 10 lies within the 15-mile TDL. The average wight of
Chinook is 22 pounds, the average weight of Coho is 12 pounds, the average weight of Chumis9 -
pounds, and the average weight of Pink salmon is 4 pounds (Wydoski and Whitney 1979). Based on
these calculations it is estimated thaf 9,691 pounds of Chinook; 6,315 pounds‘of Coho; 247.5 pounds of
Chum; and 32 pounds of Pink salmon were caught within the 15-mile TDL (Table 7-3). Additionally, a
total of 12,745 pounds of clams were harvested in areas within the 15-mile TDL (WDFW 2002). All of
the fish and shelifish were harvested from the Puget Sound (from Sinclair Inlet) to the conclusion of the
TDL. No fishing occurs in Gorst Creek (Huff 2003b)

Three Federal-listed threatened species are documented to exist within the 15—1mle TDL. The
Federal-listed threatened Chum salmon (O. kera) and Chinook salmon (0. tshawtscha), use Gorst Creek
for spawning from the headwaters of the creek down to its mouth in Sinclair Inlet (Huff 20032, WDFW
2002). The Federal-listed threatened bald eagle (Haliaeetus leucocephalus) is known to nest withina
4-mile radius of the site (WDFW 2002). The START-2 assumes the eagles are consuming fish that are
located within the 15-mile surface water TDL (WDFW 2002).

There are 2.6 miles of wetland frontage along the 15-mile TDL.. The nearest wetland to the site
along the surface water TDL is located on Sinclair Inlet approximately 3.72 miles downstream of the site.

All wetland frontage occurs on the waters of the Puget Sound. (USFWS 19972, 1997]5, 1997¢, 19974,
1997e, 1997f, 1997g, and 1997h) '
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‘}' 2.3 Surface Water Samples
7.2.3.1 Sample Locations :
Two surface water samples (GCO3SW and GCO4SW) were collected from Gorst Creek at the
- PPEs (Figure 3-1). Sample GCO35W was coliected from the upstream PPE (PPE 1), and sample
| GC04SW was collected from the downstream PPE (PPE 2).

7.2.3.2 Sample Results

Results for the surface water samples are presented in Table 7-4. No pcsticidesIPCBS, TAL
metals, SVOCS, or VOCs were detected at elevated concentrations with respect to background samples.

7.2.4 Sediment Samples
7.2.4.1 Sample Locations _

A total of five sediment samples (G.COZSD, GCO038D, GC04SD, GCOSSD, and GCO6SD) were
collected from Gorst Creek. Sample GCO2SD was collected fromm apbroximatély 1,000 feet upstream of
PPE 1. Sample GC03SD was collected from the upstream PPE (PPE 1) at the southeast end of the closed
landfill where Gorst Creek enters the culvert under the landfill. Sample GCO4SD was collected from the

~ downstream PPE (PPE 2) at the northwest edge of the landfill where Gorst Creek exits the culvert under
the landfill. Sample GCOSSD was collected approximately 500 feet downstream of PPE 2 on the
northwést side of the Highway 3 overpass. Sample GC06SD was collected approximately 1.7 mile

" downstream of the site and approximately 250 feet downstream of the fish rearing facility.

' 7.2.4.2 Sample Results .

Sediment sample results are presented in Table 7-5. A total of six pesticides/PCBs were detected
at elevated concentrations with respect to background ranging from 3.1 pg/kg (heptachlor in sample
GCO05SD) to an estimated concentration of 2,500 pug/kg (Aroclor-1254 in sample GC05SD). A total of ‘
three TAL metals were detected at elevated concentrations with respect to background, ranging from
47 mg/kg (lead in sample GC04SD) to an estimated concentration of 201 mg/kg (copper in sample
GCOSSDj.’ No SVOCs or VOCs were detected at elevated concentrations with respect to background.

- Samples collected upstream of the closed landfill did not contain any elevated concentrations
with respect to background. Samples collected from PPE 2 and sample GCO05SD (the downstream

sample location) were the only samples that contained elevated concentrations.
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7.3- SOIL EXPOSURE PATHWAY )

The soil exposure pathway is evaluated based on the threat to resident and nearby population
from soil contamination within the first 2 feet of the surface. Access to the Gorst Creek - Bremerton
Auto Wrecking Landfill is restricted to an easement through the Airport Auto Wrecking, Too, facility.
The site is not fenced. There are ho resources located at the site. There are no residences within 200 feet
of a source. Therc are no workers on site. The population residihg within a 1 mile travel distance of the
site includes 729 people (Table 7-6; EPA 2003b). - There are no known schools or daycare facilities
within 200 feet of a potential source, or within a 1 mile travel distance of the site. There are no
terrestrially sensitive environments located on a potential source (WDEFW 2002).

74  AIRMIGRATION PATHWAY

The air migration pathway TDL is a 4-mile radius that extends from the sources at the site
(Figure 7-1). There are 6,434 permanent residents within a 4~mile radius of the site (EPA 2003b). There
are approximately 10 workers at the adjacent Airport Auto Wrecking, Too, facility (located
approximately 500 feet northeast of the site). The bald eagle (H. leucocephalus), a Federal-listed
threatened species, nests within a 4-mile radius of the site (WDFW 2002). There is no commercial
agriculture, silviculture, or livestock production/grazing within 0.5 mile of the site. There are 633.7 acres

of designated wetlands within 4 miles of the site (EPA 2003b). Wetland acreage and population within 4
miles of the site are presented in Table 7-6.
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Table 7-1
GROUNDWATER DRINKING WATER POPULATION WITHIN A 4-MILE RADIUS
' GORST CREEK - BREMERTON AUTO WRECKING LANDFILL
 INTEGRATED ASSESSMENT
PORT ORCHARD, WASHINGTON
Distance , i Total Popuiatio_n per.
L (miles) Well ;denﬁﬁcgﬁon ‘Well Population® Distance Ring i
0t00.25 Domestic (0) 0 1]
02510 0.5 Domestic (19) . 51 2,051
] Mu!.licipal ¢} 2,000 '
0.5t01 Domestic (29) 78 6,078
Municipal (3) 6,000
1102 Domestic (38) 102 6,102
Mounicipal (3) 6,000
2103 Domestic (73) 196 8,203
Community (1) 7
Municipal (4) 8,000
L 314 Domestic (199) 533 _ 533 _
[ Tota ' . 22,967 j|

Sources: Cahall 2003b, DOC 2001, Ecology various dates.

102START-2\0307000NS866
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Table 7-2
GROUNDWATER SAMPLES ANALYTICAL RESULTS SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL
INTEGRATED ASSESSMENT
PORT ORCHARD, WASHINGTON
EPA Sample ID 03464423 03464445 (03464422
CLP Organic ID J2791 J27B3 J2790
CLP Inorganic ID MJ2791 NA MJ2790
Station Location ID BGOIGW LFO1GW MWOIGW
Monitoring Well
Sample Description Background Borehole 6 BR-11
luminem ' 489 NA . 1111B
* ||Calcinm 6500 " NA 7460
Yron . -881 NA 201
Manganese 40.0 NA 162
IMercury 0.20 UJK NA 0.24 JK
inc 26.6 ) NA 2400
Bis(2-Ethylhexyl)phthalate 10U 110 10U
' 35 ~10U0

Note: Bold type indicates the sampie resnlt is above the instrument detection lmit.
- Underline type indicates the sample result is'elevated as defined in Section 5.

B = The reported concentration is between the instrument detection limit and the contract required detection Hmit.
CLp = Contract Laboratory Program.

EPA = United States Environmental Protection Agency.

13} = Identification. '

J = The analyte was positively identified. The associated numerical result is an estimate.
K = Unknown bias.

Mgl = Micrograms per liter

U = The analyte was not detected at or above the reported result.
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Table 7-3

ANNUAL SPORT CATCH FISH HARVEST WITHIN THE
_ 15-MILE TARGET DISTANCE LIMIT
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL

7 INTEGRATED ASSESSMENT
PORT ORCHARD, WASHINGTON -
Average i
. Number Pound per Calculation of Area Pounds
Species Harvested * Fish Percentage ® . Harvested
Chinook salmon , 1,762 22 (1762 * 0.25) *22 9,691
(Oncorhynchus tshawatscha) , . _ . )
Coho salmon (Oncorliynchus 2,105 .12 . (2105 *0.25) % 12 6,315
. kisutch) ‘
Chum salmon (Oncorhynchus 110 9 (110*0.25)* 9 247.5
keta) _ _ o
Pink Salmon (Oncorhynchus 32 4 (32*025 %4 32
gorbuscha) .
TOTAL - , ' _ 16,2855

Source: WDFW 2002, Wydowski and Whitney 1979.

Number of fish caught in Area 10, comprised of Apple Cove Point - Edwards Point line to the line throngh the north tip of Vashon
Island east - west. '

b Because only a partion of Area 10 is within the 15-mile TDL a calculation was pa'forxﬁed 16 determine the pounds of fish harvest for
Area 10. Tt is estimated that approximately 25% of Arez 10 is within the site's TDL.
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| Table 7-4
SURFACE WATER SAMPLES ANALYTICAL RESULTS SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL
INTEGRATED ASSESSMENT
PORT ORCHARD, WASHINGTON
EPA Sample ID 03464427 13464424 03464430
[CLP Organic ID J2195 J2792 J2798
ICLP Ynorganic ID MJ2795 MJ2792 MJ2798
[[Station Location ID BG02SW GCO3SW GCO4SW
escription : Background PPE1 PPE 2
Calcium ] 1970 JB 2060 1B 6330
fron 270 300JB. - 31.2)B
anganese 173 311B 11.0JB
inc 2.8 . 23.5 _ 315
Note:  Bold type indicates the sample result is above the instrament detection Gimst. Il
Key.
B = The reporied concentration is between the instrument detection limit and the contract required detection Jimit.
CLP  =Contract Laboratory Program. :
EPA = United States Environmentai Protection Agency.
D = Identification. ) :
¥ ="The analyte was positively identified. The associated bumerical result is an estimate.
ug/L = Micrograms per liter
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8. REMOVAL ASSESSMENT DISCUSSION

The following subsections describe the removal assessmerit of on-site surface soil contamination
(subsection 8.1), on-site subsurface soil contamination (subsection 8.2), on-site groundwater
contamination (subsection 8.3), and potential migration of contamination off site (subsection 8.4).

The need for a removal assessment was based on the initial PA conducted in 2003 identifying
three concerns at the site which may present an imminent and substantial risk to human health and the
environment: the potential exposure to nearby animals or the food chain from hazardous substances
found on site; the potential contamination: of drinking water supplies from off-site migration of hazardous
substances and that the physical condition of the site may allow for increase& off-site migration of
coﬁta:minants during inclement weather conditions (E & E 2003a). Samples were collected to determine
if nearby federal-listed thrcatenéd species, food chain organisms, drinking water supplies, or Gorst Creek
were impacted by the migration of hazardous substances from the closed landfill.

8.1 BENCHMARKS

Regulatory benchmarks have been gathered for each of the naturally occurring media from which
IA samples were collected. These media are soil, gxoundWater, surface water, and sediment.
Benchmarks are shown in the first column of the analytical results sumzary tables in Section 8 for
comparison. Only those analytes with detections shown in Section 8 are included in the benchmark
tables. The most conservative benchmark value for each analyte was selected for comparison criteria in
Section 8. When no benchmark was present for a particular analyte, three times the site background
céncentration was used, unless the site background value was non-detect, then three times the analyte’s
detection limit was used. The regulatory benchmarks established specifically for comparative use at this
site are hereafter in this report referred to as “site benchmarks.”

8.1.1 Surface Soil and Subsurface Soil

Surface soil benchmarks are presented in Table 8-1. Values were compiled for soils from EPA
Region 9 Preliminary Remediation Goals (PRGs) for residential and industrial soils and from the
" Washington State Model Toxics Control Act (MTCA) Method A unresl:rictgd land use and industrial
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Table 8-5

SURFACE SOIL SAMPLES ANALYTICAL BESULTS SUMMARY
GORST CREEX - BREMERTON AUTO WRECKING LANDFILL

: PORT ORCHARD, WASHINGTON
ﬁz& Sample ID 03464400 | 03464404 | 03464409 | 03464415 03464432 | 03464438
CLP Organic ID J2768 J2772 J2777 J2783 J27A0 J27A6
CLP Inorganic ID MJ2768 MJ2772 MJ2777 MJ2783 MJ27A0 MJ27A6
IStation Location LF01S8 LFQ2SS LF03SS LF04SS LF05SS L¥06SS
Sample Depth (inches bgs) 0-6 0-6 0-6 0-6 0-6 0-6
escription Benchmark | Borehole 1 | Borehole 2 | Borehole 3 | Boreholed | Borehole 5 | Borehole §
4.4-DDD 2400 420 417 410 | 18 JH 35U 38U
4,4-DDT 1700 420 41U 20 JH 54 JH 4.9 15 JH
{alpha-Chiordane 5.4 220 210 4.6 Y1 20 23
Aroclor-1242 220 42U 41U 50 JK 40 UTK 90 38y
[Aroclor-1248 220 420 69 41U 40 UTK 39U 38U
Aroclor-1254 220 42U 410 50 JK 40 UIK 39U 88 JH
[Endrin aldehyde 10.35 42U 41U 410 400 39U 4.7 JH
amma-Chiordane 54 220 210 52 JH 2.0U 200
[Aluminum 76000 14600 12200 12400 12400 6700 5850
imony 31 24U 23U 21U 25JB 22 UIL 21UIL
|Arsenic 0 5.9 35 4.0 7.6 26 33
[Barium 5400 96.7 ‘7.0 825 139 48.0 JB 29.7 JB
eryllium 150 0.25 JB 0,22 JB 0.26 JB 0.23 JB 0.12 JB 0.13 JB
[Cadmiun 2 0.18U 0.31J8 0.40 JB 1.6 0.43JB _0.21JB
[Caleium 8190 4600 4390 6030 499 4440 2480
fChromium 210 33.8 JH 319JH 35.3JH 3L1JH 17.7 13.7
[[Cobatt 500 122 JB 9.9JB 9.9JB 10.1J8 6.4 JB 5.7JB
fCopper 3100 234 200 26.2 44.8 26.5 JH 14.8 JH
[ffrox 23000 - 22700 17300 18500 - 17100 9290 8370
[F2ad 250 26 320 -~ 11 79.9 162
jMagnesium 11520 5810 5020 5110 4690 2910 2530
[Manganese 1800 579 TH 283 JH 257 JH 291 JH 167 134 JL
{pdercury 2 0.12U 0.12U 0.12U 0.62 0110 0.19
jiickel 1600 39.4 JL 351JL 37.9JL 35.8 JL 20.5 194
[Potassium 1035 661 JB 615 JB 573 JB 550 JB 287 B 213 JB
ISodinm 402 235 JB 156 JB 221 JB 190 JB 151 J8 109U
Vanadium 550 521 45.4 43.5 43.7 20.4 183
inc 23000 58.1 90.2 189 256 88.5 0.3
enzo(ajanthracene 620 420U 73JQ 2100 U L4000 U 1800 U 380U
[[Benzo(aypyrene 62 420U 2100 U 4000 U 1500 U 38007
iBis(2-ehtylhex])phthalate 35000 4200 150 JQ 2100 U 480 JQ 1900 U 73JQ
[Butylbenzyiphihalate 12000000 420U 410U 2100U 480 JQ 1900 U 380U
[[Chrysene 62000 4200 150 JQ 210U 4000 U 1900 U 330U
¥Di-n-brylphthalate 6100000 4200 64JQ 210U 40000 1900 U 651Q
[Pyrene 2300000 420U 83 JQ 2100 Y 4000 U 1500 U 380U
Note: Beld type indicates the sample result is above the instrurnent detection limit.
Shaded type indicates the sample result exceeds a benchamark as defined in Section 5,
Key:
B = The reporied concentration is between the instrument detection Hmit and the contract required detection limit.
bgs = Below ground surface.
CLP = Contract Laboratory Program.
EPA = United Stawes Environmental Protection Agency.
H = High bias,
o] = Identification.
! = The analyte was positively identified. The associated numerical result is an estimage.
K = Unknown bias. .
L = Low bias.
nglkg = Micrograms per kilogram,
mgkg = Milligrams per kilogram.
Q = The result is estimated because the concentration is below the contract required guantitation limit.
1] = The analyte was not detected at or sbove the reparted resuit,
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SUBSURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY

Table 8-6

GORST CREEK - BREMERTON AUTO WRECKING LANDFILL

PORT ORCHARD, WASHINGTON

e —— - e
'A Sample ID 03464401 | 03464402 | 03464403 | 03464405 | 03464406 | 03464407 | 03464408 | 03464410 | 03464411 | 03464412 | 03464413 | 03464414 [ 03464416 03464417 | 03464418 | 03464410 | 03464420
Organic ID J2769 J2770 J2771 J2773 J2774 J2T75 J2776 J2778 J2779 J2780 J2781 J2782 m&f J2785 J2786 J2787 J2788
[CLP Inorpanic ID MI276% MJ2770 MIZ7T71 MJ2773 MJI2774 MJI2775 MJ2776 MJ2T78 MJ2779 MJ2780 MI2781 MI2782 MI2784 M.I2785 NA MJ2787 NA
Séation Location LFO1SB04 | LF01SBOS | LFO1SB12 | LF02SBO4 | LFO25B08 | LF02SE12 | LF02SB16 | LF03SB04 | LF03SBOS | LF0ISB12 | LF03SB16 | LF03SB20 | LF)4SR04 | L¥F04SBO8 | LF04SB12 | LF)45B16 | LF045B20 |
Sample Depth {feet b; 0-4 4-8 8-12 -4 48 8-12 12 -16 . 0-4 4-8 §-12 12-16 16-20 -4 4-8 8-12 12-16 16 - 20
cription Benchmark Borchole 1 Borehole 2 Borehole 3 Borehole 4
4.4'-DDD 2400 480U 3.8 20 JH 430 19U 23 JH 12 13 JH 370 370 35 430U %6 TH 4117 4 JH 29.JH A3 JH
4.4'-DDE 1700 38U 38U 89JH 430U 9.9 75 55JH 3.70 13 U 6.9.JH 76U 19 JH 10 JH 410 26 U B4 U 44U
4,4-DDT 1700 430 5.9 11 JTH 43U 43 24 TR 27 JH 13 JH 12 JH 26 JH I3JH 20JH 1218 10 JH 358 13 JH 19 JH
Aldrin 29 200 20U 20U 22U 200 20U 1.9U 1.9 17 19U 19U 200 22U 19U 21U 20U 20U 21U
fal pha-Chiond, 54 20U 20U 2z 280 41U 190 151H 26JH 53 JH
’.&_n;_olor-l242 220 380 U 1210 43y 39 UJK 100 370 92 JH 370 38U 118 6 U 41U 100 128
iAraclor-E254 220 BU 38U _S0 JTH 43U 39 UK 140 JH 170 37U 13 140 65 2 JH 41U L4 210
[Aroclor-1260 220 BU 33 45 JH 43'E] 39 UK 77JH 120 37U 37U 53 JH 82 430U 6 U 410 46 USK 380 40U
|[Bata-BHC 320 20U 20U 20U 220 20U 200 19U 19U .90 L9y 200 23U 90U iU 20U 200 21U
ieldiin 30 38U 380 390 43U 11U 9.5U 51U 3.7U0 370 52U 500 41U 16U 6.9 JH 83U 62U 73U
i 18000 38U 38U 38U 431 390 33U 370 37U 37u 37U 38U 430 16U 41U 40U 38U 40U
in ketone 10.5 380 38U 38U 430 380 370 37U 37U - 3.70 38U 43U L6 0 41U 38U 40U
-Chiord 5.4 20U 22U 191 i A7JH 21U
ntachl 110 | 200 20U 20U 22U 20U . 200 19U 19U 191 190 200 22U 190 21U 0U 20U FELY
xide 53 24 260 20U 220 4.9 200 3.0 22U 50U 190 21U 21U U 21U 11U 26U 74U
{Alumnibum 76000 12500 9710 9650 12300 10400 12500 14808 10300 13780 11400 12400 12800 11580 9850 NA TEI800 NA
JAntimony n 210 35JB 3R8JIB 230 23U 21U 210 4.8 1B 2538 218 210 23U 23JB NA 9.1JB NA
ic 20 16.0 C 41 18 JB 2.8 2.6 9.8 66 57 13U 5.7 2.8 NA 14,2 NAa
jum 5400 80.5 125 130 144 95,8 217 76.4 110 137 102 NA 127 NA
ium 150 023 T8 0.25 8 0.23JB 0.24 JB 024 JB L8 JB 0.21 JB 0.23 JB 0.20 JB 0.22 JB NA 0.27JB NA
[Cadmium 2 NA
iurn 2580 A
L 210 NA
t 900 A
3100 NA
23000 NA
250 NA
2760 NA
1300 357JH 283 JH 314 JH 285 TH 183 JH 243 JH 259 JH 274 JH 262 JH 214 JH 228 JH 299 JH 258 TH 245 JH NA 265 JH NA
2 0.26 U 023U 2120 827U 0200 11 0.22 U .50 030U 0.11 1} 0.13 0.19U 02210 032U NA 056U A
1600 323 JL 29,2 JL 34,1 L 37.2JL 34.2 JL 344 31, 403 JL 216 JL 32511 3203L 33.7 31 . 33831 30.6 JL. 202 JL NA 33.6JL NA
750 4B 580 JB 472 JB 576 JB 433 7B 423JB 453 JB 382 JB 564 JB 504 JB 515JB 496 I8 453 JB 55918 NA 526 JB NA
390 .32 UIL 0.32 UJL 0.52 38 0.35 UIL (.35 UIL 0,32 UIL 0,31 UIL .32 UIL 032 (L 032 UJL 5.0 JL 0,35 UL 632 UIL 0.33 UJL NA 0.34 UIL. NA
309 135JB 287 JB 186 JB 141.JB 118 U 108 U 240 JB 1mJB 266 JB 206 JB 183 JB 267 JB 308 JB NA NA
550 16.6 29.6 362 43.8 30.2 35,7 kyd) 20.5 33.4 36.4 33.1 34.5 2840 NA 291 NA
23000 ll=?. 161 24 131 267 215 279 110 122 98.8 185 137 144 NA | o NA
8-13
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Table 8-6

SUBSURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL
PORT ORCHARD, WASHINGTON

PA Sample D 03464401 | 03464402 | 03464403 | 03464405 | 03464406 | 03464407 | 03464408 | 03464410 | 03464411 | 03464412 | 03464413 | 03d6dd1d [ 03464416 | 03464417 | 03464418 | 03464419 | 03464420
Organic ID . J2769 J2770 J27 J2773 J2774 32775 J2776 J2778 2719 J2780 J2781 J2782 J2784 J2185 J2786 J2787 J2788
Inorgapic ID MI2769 MJ2770 MJI2T71 MJ2773 MJI2774 MI2775 MI2776 MJI2778 MJI2779 MJ2780 MJ2781 MJ2782 MJ2784 MI2785 NA MIX787 NA

¢tation Location LF01SB04 | LF01SBOS | LF01SB12 | LF025B04 | LF02SB0S | LF025E12 | LFO2SB16 | LF03SB04 | LF03ISB08 | LF03SB12 | LF03SBI6 | LF03ISB20 | L¥04SBid | LF(Q4SBO8 | LF4SE12 | LF04SB16 | LF04SB20

Sample Depth (feet by 0.4 4-8 B-12 B-4 4-8 8-12 12-16 0-4 4-8 ‘8-12 12 -16 16-20 1-4 4-8 §-12 12-16 16 -20
Description Benchmari Borehole 1 Borehole 2 Boreboele 3 Borchole 4
AL I-Biphenyl 350000 380U 330U NA - 4300 20000 3g0U 3700 370 330U 380U 3800 430U 30U 410U NA 380U NA

-Methylnaphthal 1050 380U JB0U NA 430 U 2000 U 131Q 3700 370 L -TIQ 38a U 330U 4300 360U 410U NA 330U NA

nth 3700004 330U 330U NA 430U 2000'U B0 U 370 kT 110 JQ g0 U 380U 430U 360U © 410U NA 330U NA
1050 260 JQ 380U Na 43011 2000 U IR0 L 10U 370U 3300 80U 380U 430 U 360 U - 410U NA 330U NA

22000060 38U IR0V NA 4300 2000 U 330U 30U 5230 180 JQ 330U 180U 40U 32J0 410U A IROU NA

520 55 30 66 JQ NA 4300 210 JQ 43 JQ 15030 170 JQ 270 3 41 JO) 3800 4 iy 48.J0Q NA

&2 5500 | 840 NA 2300 2000 U 380U 380U 380U 4 Y 4010 &

520 nIQ 7219 NA 430 U 200U 380U 140 7O 140 J} 240 3 RO U 30U 430U 128 3Q ) NA 30U NA

6200 41 JQ 51 JQ NA 430 U 20000 330U 110 JQ 130 JQ 1701Q - 3800 380U 43017 100 JQ 5150 NA 330U Na,

35000 15000 553Q NA 130 3Q - 4200 360 3G 460 189 J ‘190 J MOIQ §000 740 450 410U NA 930 NA

120000000 4400 330U NA 190 JQ 20000 190 JQ 23 3Q 170JQ 330U 380 U 920 410U 4519 53 J NA 6100 Na

24000 380U 3801 NA 4300 20000 380 U 30U 370U 110 3O 330U 380U 430U 3601 410U NA 380U Na

. 62000 3IQG 81 1Q NA ‘51.JQ 240 JQ 521Q 190 3¢ PTEON 310 30 4870 - 48 JQ 58 70Q 204 JQ 100JQ NA 98 1Q NA

290000 3z u 3300 NA 430 U 20000 380U E VN 37011 47 IQ IR0 U 380U 4300 360U - 410 U NA 330U NA

6100000 4630 GECEE NA 50 JQ 230JQ 210 3Q 4030 | 2801Q 374Q 380 U 3800 400 5330 410 U NA 5830 NA

2400000 330U 380U . . NA 4301 20000 380U Eyia1] U IR0U IR0V 3800 43017 360U 410 U NA. 380U NA

. 2300000 73JQ 120JQ NA 430U I - 574G 280 3O 2019 640 6230 380U 430U 260JQ 9130 NA T 6rIQ “NA

2700000 380U 3300 - HNA 430U 200U 380 U 3T 370U 120 JQ 30U IR0 U 00 3600 410U NA 380 1S ~_NAa

620 380U ' 380U NA 430U 2000 U 380U 92 1Q 71JQ 30JQ EEDRC 380 U 4300 T73Q 46 JOQ NA 380 U _ NA

5000 3800 380U NA 430 U 2000 U 170 JQ 53 JQ 370 1 158JQ B0 30U 4301 360U 410U NA. 380U NA

th 1050 33JQ $3JQ NA 430 U 2000 U 79JQ 130 JQ 120 1Q 850 33 JQ 330U T2JQ 280 1Q [ 68JQ NA 6530 - NA
23080060 92 Ji 136 Ji NA - 72 I 360 J 61 Ji 230 300 J¢ - 660 75 T e 68 Ji 278 Ji 150 NA 95 Ji NA

[1,4-Dichlorobenzene 3400 NA 12U 11y 13U 12U 113Q S513Q 1Ly 11y 11U 110 130U 11U 12U 12U 12U 7IQ
-Butanone TA00000 NA 12U 6 J 13U 12U 13 BJR__ 115 nu 11U 1130 30 11U 120 [ [] 7I0 121
4-Methyl-2-pentanone “TI000 NA 12 UTK 11U 13 UTK 12 UIK 310 11 THK LUK | 11 UIK 11U 11U fERT] 11U 120 12U 12U 20U
Acetane 1600000 NA 2U 44 13U 12y 97 67 Hu 33U 3JQ 61 550 U 120 46 - 4 431Q
joarbon disulfide 360000 NA 2y 11.9Q 130 120 1JQ [1] U 530 11U I 1130 u 12U 18 30 31Q 11K
HChlorobenzene - 150000 NA 22U ity 13U 12U 11U U SR 1u 1y 1o 30 u 121U 120 120 12U
thylbenzene 000 NA 2 U nu 13U 120 11U 1 1! 11y 117 15U 30U )9) 21 12U 11JQ 310
yik 570000 NA u nu 13U 120 1y 110 11U 11U 11 U 31Q iy 1y 12U 330 121 12U

Jok 2600000 NA - 120 11-U 13U 128 505 1ty 11U 11U 11U 16 Jo 11U 1ZU 12U 12U 12U

‘otal xylenes G000 NA 120U 11U 13U 12y iy 1iu 11U [18%) 11y 17 4JQ [1RY) 12U 12U 14068 JL, 95

Kay i at the end of the table, 8-15



Table 8-6

SUBSURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL

PA Sample ID

PORT ORCHARD, WASHINGTON
e

—— e
03464433 34 | 03464435 | 03464436 | 03464437 | 03464439 | 03464440 | 03464441 | 03464442
CLP Organic ID J27AL J27A2 J2TA) J27A4 J27A5 J27AY T27A8 J27A0 J27RG
CLP Inorganic ID MI2TAL | MI27A2 | MJI27A3 | MI27Ad | MJI7AS MI2747 | MR7AS | MI27A9 NA
fjon Lacation LF058B04 | LF055B08 | LF05SB12 | LF05SB16 | LF05SR20 | LFG6SB04 | LFDGSB0S | LF06SB12 | LF0GSB16
e D feet b 0-4 4-8 8-12 i2-16 1626 0-4 4-8 5-12 12-1¢
cription Benchmark Baorchole 5 Borchole &
4.4 DDD 2400 380 16U 360 330 370 3950 390 74 JH 64 JH
4.4-DDE 1700 380 46 JH 360 350 37U S6U 39U 4 20 JH
4 A4-DDT 1700 10 71IH 36U 350 170 16 JH FET 718 19)H
nn 29 200 1.91F 18U 1.8U 1.9U 20U 200 200
ha-Chiordane 54 4.8 JH 180 18U 19U
jor-1242 220 38U 36U 36 U 350 31U 39 UK. 39 UIK 38 UIK
or-1254 220 380 36U 36U 350 70 39 UK 39 UIK 190 TH
lor-1260 220 38U 38U 36U 35U 17U 39 UIK 35 UK 38 UTK 52 UIH
BHC 120 2.0 [EX1] 18U i S0 150 200 19 27U
ieldrin 30 38U 36U 36U 50 70 56U 38U
: 18000 330 3.6U 364 S5U U 39U 62 I 71U 520
in ketone 10.5 3.3U 36U - 360 35U 370 6.2 JH 1xU 521
-Chiordsae 54 3 80 121 190 95U
110 200 19U . 3] 18U 19U 20U 20U 4.5 TH [
ide 53 200 AEJH 18U 130 137 200 2,770 20U 23U
[Abaminum 76000 7510 S840 9190 7830 8150 8860 7370 9270 NA
[AnGmony 31 24 T8 5.1 IB Z.0UIL 19 UL 2.0UIL 4318 1138 4.6 JB NA
[Arsenic 20 58 12U 130 30 [x] 42 [7] NA
E‘l 5400 T2.6 94 51.6 6.7 52.1 266 168 180 NA
Hium 150 0.16 3B 0.20J8 0.20 JB 01338 0.11JB 0.23 JB" 0.25 18 0.25 I8 NA
KCadnum 2 .20 JB 016U 015U 015U 0.15U_ 0.71JB 0.62 I8 14 NA
AU 2580 NA
dum 2i) 19.9 214 19.9 15.7 15.% 159 20.0 518 NA
sit 900 8.0JB 9178 7.6 JB 6918 7218 6.7JB 6.8 1B 9.0JB NA
3100 333 JH 279 JH it.0 JH 118 5H 112JH 613 J0 11235 43,0 TH A
23000 17700 13800 10400 10600 9150 12100 12200 NA
250 Y] 98.2 2.7 24 15 A
8760 3470 3300 3290 2900 3100 2660 2560 3400 NA
1800 236 JL 182 31 112 JL. BIIL 142 3L 223 JL, 19511 424 JL NA
2 0120 0.11U 0110 - 0100 0110 036 0.52 L1 NA
1600 259 25.¢ 293 24.8 24.9 21.5 25.8 34.5 NA
T5 472 JB 486 JB 269 JB 262 JB 201 B 273 JB 427 JB 37338 NA
190 0.33 UJL 0.31 UJL 039 UIL 9.29 UIL. 4.31 UIT, 0.34 UJL 0.32UIL 037UIL - NA
i 0% 982U 22518 142 I8 261 JB 783 JB NA
Vanadium 550 2438 20.0 5.9 23,7 30.2 NA
Zinc 23000 176 [ __209 [ " 229 228 478 278 1090 NA




Table 8-6

SUBSURFACE SOIL SAMPLES ANALYTICAL RESULTS SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL

PORT ORCHARD! WASHINGTON

PA Sample ID 03464433 | 03464434 | 03464435 | 03464436 | 03464437 | 03464435 | 03464440 | 03464441 03464442
P Orggnic ID J27A1 J27A2 J27A3 J27A4 RTAS J2TAT J2TA8 J27A9 J27B0
Taorganic ID MI27A1 MJ27A2 MJ27A3 MI27A4 MJ27A5 MJ27A7 MIZ7A8 MJI27A9 NA
tation Lovation LP0SSBO4 | LFOSSBOS | LFOSSBI2 | LF05SB16 | LF0SSB20 | LFC6SB04 | LF06SBOS | LF06SBE2 | LF0G6SRI6
ample Depth (feet hps: 0-4 4-8 8-12 12-16 16 - 20 0-4 4-3 8-12 12-1§
iption Benchmark Borchole 5 Borehole 6
1,1-Biphenyl 335 1900 U 366U 360U 3500 370 782 3Q 5800 1800 3 . 5200 U
1050 -1900 U 36011 3600 350U 3y 560 JQ 2001
3700000 1900 U 30U 36U 3500 370U 3500 26000 8300 52000
1056 1900 U 360 U 360U 561 a7y 2000 U %001 38000 5200 U
22000000 19000 360 U1 360 U 3500 370U 340 17000 5700 5200 U
- 620 1900 U 360 U 360U 350U 3D 5200 U
62 190U 43 JQ 360U 500 30U 3960 U 5200 U
620 1900 U 360 1) 360 3500 370U 30 JQ 39000 590 Jt 5200U
6200 . 1904 U 360U 3600 350U 370U 410 JQ 3900 U 480 JO 5200 U
35000 21019 93Jo . 41 JQ 350U Exikes 240 J 480 39 10000
120000000 -1900 U 10JQ 360U 3500 37017 2000 U 900U 110 JQ 580.JQ
- 24000 900 U 76 JQ 360U 350 U 370U 340 JQ 3406 JQ 1200 JQ 5200V
62000 900 1F 360 U 360U 5017 U 650 JQ 1980 JO 1200 JQ 5200 U
290000 1900 U 360 U 3600 asou 370U 3400 22000 J00D 52000
6100600 1906 U 87J0Q 360 U sy 50 3 2000 U 3300 U 38000 S200 U
2400000 19001 360 U 60 U 350U 370U 2000 U 900U 560 JO 5200 U
2300000 1900 U 50JQ 60U 350U U 3500 19600 TA0% 200U
2700000 . 19000 360 U kI3 asov 370U 3308 24000 7500 52000
620 T 190U 360 1} 360 U asou 370 U 20U e U 3800 U 52000
- 5000 goauU 360 U 360U asau 370U 4880 1700 }
1050 300 11 $2J0 360 1) 3501 760 5200 U
2300004 1900 U 460 TLI 350U Jnou 2500 10004 4400 52000
3400 11U nu Hu 11y 11 120U 12U nu NA
7300000 1t ne 1nug 11U 1Hu 12U 530 i1y NA
" 790000 111U 11U 1EU 11y 11 UK 12 UJK 12 UJK 11 UIK NA
1600000 3 UK 4 UJK. 4 UK 11 LJK U 12U 35 28 NA
360000 110 ILU T U u 120 27 11 NA
150000 15 U 11U $) U u 120 12U Hnu NA
6000 11 U 11U U U u 12U 3J U NA
570004 1Hu nu iU 1U 1y 12U 6J0 U NA
2600000 1y 1y 1nu 1o 11U 12U 20 J NA
9040 11U 144 11U 1nu 11y 121 17 11U NA




Note:

Key:

Bold type indicates the sample result is above the instrument detection limit.
Shaded type indicates the sample result exceeds a benchmark as defined in Section 5.

. =The reported concentration is between the instrument detection limit and the contract required detection limit.

= below ground surface.

= Contract Laboratory Program.

= Dichlorodiphenyidichloroethane.

= Dichlorodiphenyldichioroethylene.

= Dichlorediphenyitrichloroethane.

= United States Environmental Protection Agency.

= High bias. '

= Identification.

= The analyte was positively identified. The associated numerical result is an estimate.
= Unknown bias.

= Low bias.

= micrograms per kilogram.

= milligrams per kilogram.

= The result is estimated because the concentration is below the contract required quantitation Emit.
= The analyte was not detected at or above the reported result.
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Table 8-9

SEDIMENT SAMPLES ANALYTICAL RESULTS SUMMARY
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INFEGRATED ASSESSMENT

| PORT ORCHARD, WASHINGTON .
A[EPA Sample ID 03464425 | 03464426 | 03464429 | 03464431 | 03464447
CLP Organic ID J2793 J2794 J2797 J2799 J27B5
CLP Inorganic ID MJ2793 MJ2794 MJ2797 MJ2799 MJ27B5
Station Location GC03SD | GC028D | GCOSSD | GC04SD | GCO06SD
Sample Depth (inches bgs) 0-6 0-6 0-6 0-6 0-6

Description Benchmark Gorst Creek

4,4-DDD 3.54 40U 430 46U 410
4.4-DDE 1.42 40U 43U 4.1U
4,4-DDT 6.98 40U 43U 4.1U
Arocior-1254 129 40U 43U 41U
#Endrin 2.67 40U 430 410
[Endrin Ketone 12.9 40U 43U 6.7 JH 46U 41U
{lAntimony 8.1 2.2 UIL 23 UIL 38JB 33]JB 23 UL
{lArsenic 5.9 147 23]JB 13U 15U 140
iBarium 237.6 36.1J8 51.5 511 59.3 34.5JB
[Beryllium 0.78 0.12JB 0.20 JB 0.14 JB 0.17 JB 0.12 JB
lCadmium 0.596 017U 0.18U 0.37JB 0.65 IB 017U
[iCaleium 5460 1400 1700 1860 1970 1860
#Chromium 31.3 112 17.3 17.0 14.1 14.1
{Cobalt 42.6 5.6 I8 9.0 )8 59]JB 6.1JB 5.4 JB
liCopper 35.7 7.1 JH 9.9 JH ) 26.5 JH 9.5 JH
{tiron 49500 9080 14900 10400 9040 8320
HLead ] 35 45 53 2.7

agnesium 9720 2000 3910 2780 2460 2480
ﬁ:fm 2403 347JL 506 JL 205 JL° 333JL 139 JL
ickel 18

{[Potassium 684 1188 181 JB 228 1B 208 JB 153 JB
{ISodium 408 114U 119U 112 JB 124U TR |
Vanadium 120.6 22.0 382 19.6 19.1 19.8

Zinc

Bis(2-ethylhexyl)phthalate
Dj-n-butylphthalate

: 39 71Q
lroluene 39 12U 130 12U 14U 510 |

Note: Bold type indicates the sarnple result is above the instrument detection limit. B

Shaded type indicates the sample result exceeds a benchmark as defined in Section 5.

Key:

B =The reported concentration is between the instrument detection limit and the contract required detection limit.

bps = Below ground surface.

CLP = Contract Laboratory Program. ‘

EPA = United States Environmental Protection Ageacy.

H = High bias. :

D = Identification.

J =The analyte was positively identified. The associated numerical result is an estimate.

K = Unknown bias.

L =Low bias.

p.g/kg‘ = Micrograms per kilogram.

mg/kg = Milligrams per kilogram.

N = There is evidence the analyte is present.

Q = 'I‘he-rasu.lt is estimated because the concentration is below the contract required quantitation limit. B-24

u -

= The analyte was not detected at or above the reported result.
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9. SUMMARY AND CONCLUSIONS

In November 2003, the START-2 conducted IA sampling activities at the Gorst Creek -
Bremerton Auto Wrecking Landfill which is located in Port Orchard, Washington. The site is a closed
landfill located over the Gorst Creek ravine. In 1968, a 24-inch diameter corrugated steel culvert was
installed in the ravine to allow passage of Gorst Creek through the landfill. The ravine was subsequently
filled with waste and overburden. Gorst Creek flows through the closed landfill via the underground
culvert.

The IA involved the collection of samples from potential hazardous substance sources on site and
from target areas potentially impacted through contamination migration. A total of 46 samples were
collected for the IA, including background and QA samples. Samples were collected from on-site
surface and subsurface soils, as well as sediments and surface water in target areas. Additionally, one

City of Bremerton monitoring well sample and one on-site groundwater sample were collected.

9.1 SOURCES
Surface and subsurface soil samples were collected from six borehole locations on the landfill
surface. The soil samples indicate the landfill contains significant concentrations with respect to
‘background concentrations of pesticides/PCBs, TAL metals, SVOCs, and VOCs. Both surface and
subsurface soil samples contained significant concentrations with respect to background concentrations
of pesticides/PCBs, and TAL metals; however, pnly SVOCs and VOCs were detected at significant
concentrations with respect to background concentrations in the subsurface soil samples.

The collapse of the underground culvert may provide an additional pathway for contaminants to
migrate from the site as precipitation may leach through the landfill and enter the hole in the collapsed
portion of the pipe. Asa result of the constriction of flow through the culvert, during heavy
precipitation, a lake forms upgradient of the collapsed portion of the pipe, on the southeast portion of the
site. As precipitation continues to fall, the level of the lake rises until the water flows over the surface of
the landfill and off the northwest side of the landfill. As the water flows over the side of the landfill,
debris and contaminants from the landfill are deposited into Gorst Creek. Additionally, as the level of
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the lake rises, water seeps through the landfill and out of the slough area into Gorst Creek. All of these

scenarios present the potential of hazardous substance migration from on-site sources into Gorst Creek.

9.2 TARGETS

Target samples consisted of groundwater, surface water, and sediment samples. Target samples
contained elevated concentrations with respect to background concentrations of pesticides/PCBs, TAL
metals, SVOCs, and VOCs.

The groundwater sample collected from the City of Bremerton monitbring well contained an
elevated concentration with respect to background of the TAL metal mercury, and the on-site
groundwater sample coﬁtained elevated concentrations with respect to background concentrations of two
SVOCs (bis[2-ethylhexyl]phthalate and napthalene) and one VOC (total xylenes).

The surface water sﬁmples did not contain contaminants at elevated concentrations with respect
to background concentrations. .

The sediment samples contained elevaied concentrations of six pesticides/PCBs (4,4'-DDE;
4,4-DDT; Aroclor-1254; endrin; endrin ketone; and heptachlor) and three TAL metals (copper, lead, and

zinc).

9.3 REMOVAL SUMMARY

The analytical results for the on-site samples were compared to regulatory benchmarks. Eight
pesticides/PCBs (aldrin, alpha-chlordane, Aroclor-1242, Aroclor-1254, dieldrin, endrine ketone,
gamma-chlordane, and heptachlor), two TAL metals (arsenic and lead), and four SVOQCs
(2-methylnaphthalene, bis[2-ethylhexyl]phthalate, naphthalene, and phenanthrene) were detected at
concentrations that exceeded regulatory benchmarks in the sediment samples. VOCs were not detected
at concentrations that exceeded the site benchmarks in either surface or subsurface soil samples.

The off-site samples also were compared to regulatory benchroarks. Only calcium was detected
at concentrations that exceeded the site benchmarks in the surface water samples. Although calcium is
an earth crust metal and not generally evaluated based on EPA Region 10 policy, it did exceed the
evaluation criteria established for the removal evaluation portion of the project. Five pesticides/PCBs
{(4,4'-DDD, 4,4'-DDE, 4,4-DDT, Aroclor-1254, and endrin) and four TAL metals (copper, lead, nickel,
and zinc) were detected at concentrations that exceeded regulatory benchmarks in the sediment samples.
In addition, nickel exceeded regulatory benchmarks in all five sediment samples.
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9.4 CONCLUSIONS

Results of the IA indicate that the Gorst Crcek - Bremerton Auto Wrecking Landfill site is a
source of hazardous substance contamination, including pesticides/PCBs, TAL metals, SVOCs, and
VOCs. Two Federal-listed threatened species are subject to actual contamination based on sediment
results. The IA documented that contaminants have been and continue to be released to Gorst Creek.
This contamination also could potentially impact nearby groundwater wells, sport fisheries, the tribal
fish-rearing facility, wetlands, and other sensitive environments in Gorst Creek and Sinclair Inlet.

Figure 9-1 presents the analytes that were detected at elevated concentrations and exceeded a site
benchmark in target samples, and which also were detected at significant concentrations and exceeded a
site benchmark in source samples. Additionally, for comparison, ﬂle-ﬁ gure show the highest
concentration of analytes detected in source samples that had both significant concentrations and
exceeded a site benchmark.. ' . |
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Sample Location
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APPENDIX A
SAMPLE PLAN ALTERATION FORMS
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Jun 1, 2004
Page: 1 of 2

Sample Plan Alteration Form
Project Name and TDD No.: _Gorst Creek - Bfemerton Auto Wrecking Landfill: 03-07-0009
Material to be Sampled: _Groundwater |
Measurement Parameter: Not Applicable

Standard Procedure for Field Collection and Laboratory Analysis (cite reference): Not Applicable

Reason for Change in Field Procedure or Analysis Variation: _Access to the two nearby
domestic groundwater wells could not be obtained.

Variation from Field or Analytical Procedure: No samples were collected from the wells.

Special Equipment, Materials, or Personnel Required: Not applicable

Initjator’s Name: 'Bnu. é‘{flm.dma___ Dﬁtﬂ:mm}_ o
&{%W Date: 5128104

vzl e 5= LB

Project Manager:

QA Officer:




Jun 1, 2004
Page: 2 0of 2

Sample Plan Alteration Form

Project Name and TDD No.: _Gorst Creek - Bremerton Auto Wrecking Landfill: 03-07-0009

Material to be Sampled: _Subsurface soil

Measurement Parameter: Not applicable

Standard Procedure for Field Collection and Laboratory Analysis (cite reference): Not applicable

Reason for Change in Field Procedure or Analysis Variation Sample recovery from borehole

samples was insufficient to fill all samples containers. Below is a list of the samples and the
analytical suites that were not completed. .

Variation from Field or Analytical Procedure: _LF01SB12 (SVOCs). L. VO4SB12 (SVOCs and
TAL Metals), TF04SB20 (SVOCs and TAL Metals), I.F06SB16 (TAI, Metals and VOCs), and

LFO6GW (TAL Metals).

* Special Equipment, Materials, or Personnel Required: Not applicable

W __ Date: Q‘AM
RN Dase: Blag|ob

Project Manag
‘QA Bfficer: %/ /’MZL’ Date: c.g; Zg'g U(

Tnitiator’s Name: _




APPENDIX B
PHOTOGRAPHIC DOCUMENTATION
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PHOTOGRAPH IDENTIFICATION SHEET

Camera Serial No. 897924 ' TDD No. 03-07-00
ens Type: 35 mm , o Site Name: Gorst Creek - Bremerton Auto Wrecking Landfil

|

Photo : .
No. Date Time By Dir. ‘ " Description
T | 11003 | 1225 JF_ | Down |Surface soil sample LFOISS collected from Borehols LFOL. .
1-2 11/10/03 1245 JF Down |Subsurface soil sample LF01SB04 collected from Borehole LF01.
1-3 11/10/03 1325 F Down | Subsurface soil sample LF015BOB collected from Borehole LF01.
1-4 11/10/03 1330 JF Down | Subsurface soil sample LF01SD12 collected from Borehole LFO1.
1-5 11/10/03 1400 JE Down | View of subsurface materials from LFO1 16 to 20 feet below ground surface (no

sample was collected from this depth).
Down |Surface soil sample LFO2SS collected from Boreliole LF02.

E Locations of Borehole LF02. .
Down |Subsurface soil sample I.F02SB04 collected from Borehole LF02.
n |Subsurface soil sample LF02SBOS collected from Borehole LF02.
Down |Subsurface soil sample LF02SB12 collected from Borehole LF02.
Down | Subsurface soil sample LF02SB16 collected from Borehole LF02.
Down |Subsurface soil sample LF02SB20 collected from Borehole LFOZ2. -

Down | Surface soil samplé LF03SS (note white board iricorrectly indicates LFO1SS, and time
is incorrectly noted as 1040} collected from Borehole LF03.

1-6 11/10/03 1420
1-7 11/10/03 1422
1-8 11/10/03 1425
19 | 11710003 1435
1-10 | 11/10/03 1445
1-11 | 11/10/03 1500
1-12 11/10/03 1510
1-13 11/11/03 0940

EIEEIEIEIEIEIE
g
5

1-14 11/11/03 1000 JF Down | Subsurface soil sample LFO35B04 collected from Borehole LFO3 (note time is
: incorrectly noted at 1040).
1-15 11/11/03 | 1010 JF W |Location of Borehole LF02. ‘ .
116 11/11/03 1020 JF Down |Subsurface soil sample LF03SBO8 collected from Borehole LFO3.

117 | w3 | o110s JF | Down |Subsurface soil sample LFO3SB12 collected from Borehole LF03.
1-18 11/11403 1uzs | JF Down | Subsurface soil sample LF03SB16 collected from Borehole LF03.
1-19 1/11/03 | 1150 - JEF Down ‘| Subsurface soil sample LF0O3SB20 collected from Borehole LF03.
120 | /1103 | 1315 JF S |Location of Borehole LF04. .

1-21 11/11/03 1320 JF Down |Surface soil sample LF04SS collected from Borehole LFO4.

1-22 11/11/03 1330 JF Down | Subsurface soil sample LF045B04 collected from Borehole LF04.
1-23 11/11/03 1340 JF | Down |Subsurface soil sample LEO45B08 collected from Borehole LF04,
1-24 /1103 | 1350 JF | Down |Subsurface soil sample LF04SB12 collected from Borehole LF04. -

2-1 11/11/03 1400 JF i)own Subsurface soil sample LF045B16 collected from Borehole LF04.

22 11/11/03 1410 - JF "‘Down | Subsurface soil sampie LF04SB20 collected from Borehole LF04.

2-3 11/12/03 | 0930 JF Down - | Surface soil sample LF05SS collected from Borehole LFO5.

.2-4 | 11712/03- 0940 JF ‘Down | Subsurface soil sample LF05SB04 collected from Borehole LFO5.
2-5 - 11/12/03 0950 JF Down. |Subsurface soil sample LF)55B08 collected from Borehole LFO3.
2-6 11/12/03 0935 JF E  |Location of Borehole LF05.

2-7 11/12/03 1000 . JF ., | Down {Subsurface soil sample LF058B12 collected from Borehole LFO5.
2-8 | 11/12/03 1020 JF Down | Subsurface soil sample LF0O55B16 collected from Borehole LF05.
229 | 1112/03 | 1040 JF Down |Subsurface soil sample LFO5SB20 collected from Borehole LFOS.
2-10 11/12/03 1110 JF E Location of Borehole LF06.
2-11 11/12/03 1125 JF Down ]Surface soil sample LFO6SS.

2-12 11/12/03 1130 JF Down | Subsurface soil sample LF06SB04 collected from Borehole LF06.



Camera Serial No. 897924
- ILens Type: 35 mm

PHOTOGRAPH IDENTIFICATION SHEET

TDD No. 03-07-000
Site Name: Gorst Creek - Bremerton Auto Wrecking Landfi

 Photo o |
No. Date | Time By Dir. Description :
213 | 11/12103 |, 1135 JF | Down |Subsurface soil sample LFOGSBOS collected from Borehiole LFO6, . ||
2-14 11/12/03 1140 IF Down |Subsurface soil sample LFO6SB12 collected from Borehole LFO6.
2-15 11/12/03 1150 JF. Down | Subsurface soil sample LF065B16 collected from Borehole LF06.
2-16 11/12/03 1200 JF S Peristaltic pump collecting groundwater sample I.FOS6GW from Borehole LEO6.
2-17 11/12/03 1345 IF Down lSurfac:e soil sample BGO1SS collected from the Airport Auto Wrecking, Too parking
. . ot. . .
2—13 T 11/12/03 1350 JF Down |Subsurface soil sample BGO1SBO04 collected from the Airport Auto Wrecking, Too

parking lot.

Note: This role of film was damagcd in the field and not able to be processed. The mformanon is provided for the descriptions.

31 11/10/03 1048 BM W |E & E purging City of Bremerton monitoring well BR-11, location of groundwater
sample MWO1GW.
3-2 11/10/03 1210 BM W | Groundwater sample MWO1GW,
3.3 11/10/03 1531 BM N E & E purging City of Bremerton momtonng well BR-9, location of background
groundwater sample BGO1GW.,
- 3-4 11/10/03 1609 BM N |Background groundwater sampie BGO1GW. ‘ ‘
3.5 11/11/03 1000 'BM NW ]Surface water sample GCO3SW collécted from PPE 1 on Gorst Creek.
36 | 111103 1008 BM NW  |Sediment sample GCOSSb collected from PPE 1 on Gorst Creek.
3-7 11/10/03 1014 BM NW | Sediment sample GCO3SD collected from PPE 1 on Gorst Creek.
3-8 | IM/ILO3 | 1038 BM W |Sediment sample GC02SD collected from high water mark upgradient of PPE 1 on
, Gorst Creek
3-9 11/11/03 1216 BM N |Surface water sample BGO2SW collected from hea_dwgters of Gorst Creek.
3-10 11/11/03 1224 BM - N jSediment sample BGO3SD collected from headwaters of Gorst Creek.
3-11 11/11/03 1331 BM Nw Sediment sample GCO5SD collected downstream of PPE 2 on Gorst Creek.
3-12 11/11/03 1424 BM S Surface water sample GC045W coliected from PPE 2 on Gorst Creek.
3-13 11/11/03 1432 BM 5 Sediment sample GCO4SD col]ectc;,d from PPE 2 on Gorst Creek.
3-14 11/12/03 1638, BM s Chum salmon in Gorst Creek near fish rearing facility.
3-15 11/12/03 | 1639 BM 'S Chum salmon in Gorst Creek near fish rearing facility.
3-16 1 1/ 12/03 1641 BM Down {Sediment samople GC06SD collected downstream oi'; fish rearing facility on Gorst
3-17 11/12/03 16465 BM N Location of sediment sample GCO6SD downstream of fish reaning facility on Gorst

Creek.

Key:

BM = Ben Martich.

E = East.

E&E  =Ecology and Environment, Inc.
JF = Jeffrey Fowlow,

mm = Millimeter.

N - = North.

No. = Number.

PPE = Probable Point of Entry.

S = South.

TDD = Technical Direction Document.

W = West, .
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APPENDIX C
BOREHOLE DRILL LOGS

10ASTART-2Y03070009\5866



RESOURCE PROTECTION WELL REPORT Notice of Intent No. 527806

(SUBMIT ONE WELL REPORT PER WELL INSTALLED)

Construction/Decommission {"x" in circle) Type of Well (" in circle)

,G Construction i ; ) O Resource Protection
O Decommission Original Construction Notice : % Geotech Soil Boring

of Intent Number

Property Owner _Bill Nilles (Carina Trust) Site Address 4273 State Highway 3 SW

City _Port Orchard County: _Kitsap

Unique Ecology Well ID Tag No. WM

Location MW 1/ va S 14 sec_ 1 Tyn 23N g1W B or “;::le
Consulting Firm Ecelogy §& Envitonmenty Ine——— WWM
Driller or Trainee Name LatLong(s.t,r LatDeg 47 _ Lat Min/Sec -30/45,69

i UIRED .

Driller or Trainee Signature : sl REQ ) LongDeg 122 Long Min/Sec 44/20.29
Driller or Trainee License No Tax Parcel No. -012301=4-022-1003

Cased or Uncased Diameter _________ Static Level

If trainee, licensed driller's

Work/Decommission Start Date __11/12/013

Signature and License no.
Work/Decommission Completed Date _11/12/03
Construction/Design Well Data Formation Description
! 1
! ‘ [
| |
: PLEASE SEE ATTACHED DRILLING LOG OF WELL/BORING NQ. BG04 :
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Scale 1"= Page 1 of 1 ECY 050-12 (Rev 2/01}




DRILLING LOG OF WELL/BORING NO. BG04 Page 1 of 1

Client: Environmental Protection Agency (EPA)

Project: _Gorst Creek- Bremerton Auto Wrecking Landfif

Boring Location:
Location: Port Orchard, WA

Date Drilled; 11-12-03

START Card Number:
Ground Elevation (fest above ): -

Total Depth of Hole (feet BGS): 4
Geologist; J-FO‘N‘OWM® 2"

Driling Contractor:  Ecology and Environment, Inc
Drill Metnod:  Seoprobe. ‘

Log Editor: _J. Spiegel

WELL LEL PID FID RPWR.GPJ ESE PORTLAND.GDT 2/16/04

Ground Surface
Elavation

ground surface (gs)

Sandy silt, moderate brown, dry,
soft, slightly plastic, sand and
gravel present. No manmade
debris,

Sand, well graded, fine to coarse
grained, moderate brown, dry,
loose. With some gravel. No debris
evident.

BG04SS 5 <1

FGMBO‘LS.S 10 <t

PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill

ecology and environment, inc.

WELL NO.: BG04




RESOURCE PROTECTION WELL REPORT Notice o tntent o, 527806

(SUBMIT ONE WELL REPORT PER WELL INSTALLED)

& Construction :
. . . O Resource Protection
O Decommission Original Construction Notice Geotech Soil Bori
 of intent Number, R ch Sot boring
Property OwnerBill Nilles (Carina Trust) ' Site Address 4275 State Highway 3 SW
) ity Port Orchard . Kitsa
‘Unique Ecology Well ID Tag No. City County: P
Location MW 4174 SW 13 sec_ 1 23N g_ LWE"Moaircie
Consulting Firm Ecology & Environment, Inc. ‘w‘;rM one
Driller or Trainee Name Lst?llULR(I)E-:n(g (s, t, ;J ) LatDeg47 __ Lat Min/Sec 30 _36.28
Driller or Trainee Signature LongDeg 122 LongMin/Sec 44 26.87
012301-4-~022-1005
Driller or Trainee License No Tax Parcel No.
Cased or Uncased Diameter Static Level
If trainee, licensed driller's -
. ’ ) 11.410/03
Signature and License no. Work/Decommission Start Date /10703
Work/Decommission Completed Date
Construction/Design Well Data Formation Description
| |
j
: PLEASE SEE ATTACHED DRILLING LOG OF WELL/ BORING NO. LFOI f
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DRILLING LOG OF WELL/BORING NO. LFO1 Page 1 of 2

Client: Environmental Protection Agency (EPA)

Boring Location:

Date Drilled: 11-10-03

Project _Gorst Creek- Bremerton Auto Wrecking Landfil

START Card Number:
Ground Elevation (feet above ):

Drilling Contracior:  Ecology and Environment, Inc

Drili Method: Geoprobe..

Total Depth of Hole (feet BGZ): 20
Geclogist: J. Fawlow .

gt

Log Editor; 4. 59@5&

WELL LFL PIG FID RPWR,GPJ ERE PORTLAND.GDT 2/18/04

Ground Surface
Flevation

ground surface (gs)

ML Clayey silt, light brown, moist,
slightly plastic, soft.

Clayey silt, moderate brown, moist,
g slightly plastic, soft. With root
fragments, concrete, and brick

E debris.

ML

L

Sandy silt with clay, dark brown,
moist, slightly plastic, fimn. With
lenses of gravel and increasing
sand.

Silty sand, fine grained sand, light
grey, moist, loose. With significant
wood debris and some gravel
prasent.

LFO1SS <1 <

LFO1SB042.5| <1 <1

LFO1 SBO? 25 « <1

LFO13B132.0] 1 5

PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill

ecology and environment, inc.

WELL NO.: LFO1




WELL LEL PID FID RPWR.GPJ E&E PORTLAND.GDT 2/16/04

DRILLING LOG OF WELL/BORING NO. LF01 Page 2 of 2

Client: Environmental Protection Agency (EPA) Project: _Gorst Creek- Bremerton Auto Wrecking Landfill

illy s'ar'id', fine graineci sand, light =
grey, moist, loose. With significant
wood debris and some gravel
present. (continued) LFO1SB132.0{ 1 5
‘ Wood debris, with some fragments
i of yellow fiberglass installation.
13—
14— ~1.01
15—
FT T ' Fiberglass installation and wood
1Y o N fragments
a2 P
ot P .
;eD, K
TP
ab| L m 0.9
L PO
L INeT
>eB> S
R AT e
s
20— D1
21—
22—
23—~
PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill
WELL NO.: LFO1
ecology and environment, inc.



RESOURCE PROTECTION WELL REPORT Notice of mtent No._s27806

(SUBMIT ONE WELL REPORT PER WELL INSTALLED)

%mstructionmecnmmission {"x" in circle) Type of Well ("x" in circle)

Construction . .

O Decommission Original Construction Notice : ’g, g::‘::glesl’ggcmn
of Intent Number oL Boring

Site Address 4275 STate Highway 3 SW

Property Owner Bill Nilles (Carina Trust)

City __Port Orchard cCoynty: Kitsap

Unique Ecology Well ID Tag No. .
: . el
Consulting Firm Ecology & Enviromment, Inc. Location MW 1414 _SWijq sec__ 1 Twn 238 _1W" c;:f,e
Driller or Trainee Name _ Isslt{LR(])Eng (.1, 1]') Lat Deg 47 Lat Min/Sec > -17
i UIRED) .
Driller or Trainee Signature Q LongDeg 122  Long Min/Seck4 26.27
Driller or Trainee License No Tax Parcel No. —012301=4-022--1005
Cased or Uncased Diameter Static Level
If trainee, licensed driller's -
Signature and License :0' Work/Decommission Start Date 11/10/03
Work/Decommission Completed Date 11/10/03
Construction/Design Well Data Formation Description
| i
I |
i |
|
[ PLEASE SEE ATTACHED DRILLING LOG OF WELL/BORING NO. LFO2 :
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DRILLING LOG OF WELL/BORING NO. LF02 Page 1 of 2

Client: Environmental Protection Agency (EPA) ' Project: Gorst Creek- Bremerton Auto Wrecking Landfill
Boring Location: START Card Number:

Location: Port Orchard, WA Ground Elevation (feet above ):

Date Drilled;  11-10-03 - Total Depth of Hole (feet BGS): 16 A

Drilling Contractor:  Ecology and Environment, inc Geologist: J- Fowlow _ ai

Drill Metnod:  Geoprobe. ' Log Editor._J- Spiegi/

Ground Surface

Elevatlion

ground surface (gs)

ML Clayey silt, ight brown, moist,
slightly plastic, soft. With root and
wood debris

. Clayey silt with sand, light brown,
moist, slightly plastic, soft. With

4 roots and wood debris.

LF028S <1 <1

ML LF025B04 2.0 <1 <1

Silty sand, sand fine grained, light
brown to grey, dry, loose. With
gravel, wood debris, glass
fragments, and brick fragments
found in bands,

SM ' LF025B0g 2.0 <1 <1

Silty sand, sand fine grained, light
brown, dry, loose. With gravel,
wood debris and brick debris, and

SM plastic. LFO2SB1435] 15 | 300

WELL LEL PID FID RPWR.GPJ ESE PORTLAND.GDT 2/16/04

PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill
WELL NO.: LF02

ecology and environment, inc.




WELL LEL FID FID RPWR.GPJ ESE FORTLAND.GDT 2/16/04

DRILLING LOG OF WELL/BORING NO. LF02

Page 2 of 2

Client: Environmental Protection Agency (EPA)

Project:

Gorst Creek- Bremerton Auto Wrecking Landiill

11—_ : SM
’ 12-
13—-
14—- _:. sSM
o
13-
17-:
o
1'9—-
-
e
"
23-:

brown, dry, loose. With gravel,
wood debris and brick debris, and
plastic. (continued)

Silty sand, sand fine grained, light
brown, dry, loose. With glass
fragments, wood and brick debris,
and piastics. Wood possibly
stained. '

Silty sand, sand fine grained, light -

LF025B14

LF025B13 3.5

3.0

15 300

ecology and environment, inc.

PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfil

WELL NO.: LF02




RESOURCE PROTECTION WELL REPORT notice of tnteat No.__527806

(SUBMIT ONE WELL REPORT PER WELL INSTALLED)

Construction/Decommission ("x” i circie)

@), Construction .
O Decommission Original Construction Notice
of Intent Number

'Type of Well ("™x" in circle)
O Resource Protection
) Geoteck Soil Boring

Site Address 4275 State Highway 3 SW

Property OWIer 34331 Nilies (Cardna—Trust)—— ‘
City Port Orchard County: Kitsap

Unique Ecology Well ID Tag No.
. ‘ WM cirel
Consulting Firm Ecology & Environment, Inc. Location ™ _1a-va S¥ 14 sec 1 ruf3 N g 1 ‘f] \:;M ﬁ;:;e
Driller or Trainee Name LatLong (5, t,r LatDeg_ 47  Lat Min/Sec30/35.70
still REQUIRED .
Driller or Trainee Signature ) LongDegl22  LongMin/Sec —444/25.6.
Driller or Trainee License No Tax Parcel No. -012301-4-022-1005 -
Cased or Uncased Diameter Static Level — .
If trainee, licensed driller's .
Signature and License no. Work/Decommission Start Date 11/11/03
Work/Decommission Completed Date __11/11/03
Construction/Design Well Data Formation Description
| |
! !
: PLEASE SEE ATTACKED DRILLING LOGOF WELL/BORING|NO LF03 :
| . |
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T ™
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DRILLING LOG OF WELL/BORING NO. LF03

Page 1 of 2

Client: Environmental Protection Agency (EPA)

Boring Location:
Locaﬁon: Port Ol'chal'd, WA

Date Drilled; 11-11-03

Project: Gorst Creek- Bremerton Auto Wracking Landfill

START Card Number:
Ground Elevation (faet above ):
Total Depth of Hole (feet BGS): 20 o

Drilling Contractor; Ecology and Environment, Inc

Drill Method:  Geoprobe.

Geologist: J. Fowlow

Log Editor. _J: Spiegel

=y

Ground Surface
Elevation

ground surface (gs)

Clayey silt with gravel, wood debris,
light brown, moist, some plasticity.
Sand, well graded, fine fo coarse
grained, light brown, dry, loose.
With gravel and concreie debris.

Sand, well graded, fine to coarse
grained, light brown, dry, loose.
With charred wood, brick and
concrete debris, and gravel.

Sand, well graded, fine to coarse

grained, light brown, dry, loose.

With minor amounts of gravel and
. wood debris.

WELL LEL PID FID RPWRGPJ E&E PORTLAND.GDT 2M&/04

LF038S 4]

LFO35B04 3.0 1

LFO3SB0§ 3.0] <1

LF038B133.5] <1

<4

<1

PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill

ecology and environment, inc.

WELL NO.: LF03




WELL LEL PID FiD RPWR.GPJ ESE PORTLAND.GDT 2/16/04

DRILLING LOG OF WELL/BORING NO. LF03 Page 2 of 2

Client: Environmental Protection Agency (EPA) Project: _Gorst Creek- Bremerton Auto Wrecking Landfil

Sand, well graded, fine {0 coarse
grained, light brown, dry, loose.
With minor amounts of gravel and

wood debris. {continued) LFo3sB133.5| <1 <1

Sand, well graded, fine to coarse
grainad, light grey, dry, loose, With
gravel, wood debris, and 3 inches
thick black charred or stained
wood.

LF035B163.0f 50 | 900+

Sand, well graded, fine o coarse
sand with fines, black, saturated,
loose. With wood debris and some .
concrete. Qily liquid present.

LF035B20 2.0| 100+ | 1500+

PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill
WELL NO.: LF03

ecology and environment, inc.




RESOURCE PROTECTION WELL REPORT notice of inteat No527806

(SUBMIT ONE WELL REPORT PER WELL INSTALLED)

Construction/Decommission ("x" in circle) Type of Well ("x"in circle)

% ggm?on Orgi;;i go;:;’t:;zt:on Nofice ng I({;;meszl;t;?iig
Property Owner 8111l Nilles (Carina Trust) Site Address 4275 State Highway 3 SW
Unique Ecology Well ID Tag No. 7 City Bort Orchard county: Kitsap ——
Consulting Firm 0108y & Environment, Inc. Location . W1/s- 14 S¥_14 sec 1 7om 23N U'W, o e
Driller or Trainee Name LatLong (5, t,r  Lat Deg’_ LatMin/Sec 307%¥. 26
Driller or Trainee Signature Stll REQUIRED) LongDeg 122 Long Min/Sec 44/26.09
Driller or Trainee License No Tax Parcel No. _012301-4-022-1005
Cased or Uncased Diameter Static Level
S o ‘ Work/Decommission Start Date —11/11/03
Work/Decommission Completed Date . 11/11/03
_ Construction/Design Well Data , ) Formation Description

PLEASE SEE ATTACHED DRILLING LOG OF WELL/BQRIN(. NO. LFO4
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DRILLING LOG OF WELL/BORING NO. LF04

Page 1 of 2

Client: Environmental Protection Agency (EPA)

Boring Location:

Date Drilled: 11-11-03

Project: _Gorst Creek- Bremerton Auto Wrecking Landfil

START Card Number:

Ground Elevation (fest above ):

Drilling Contractor:  Ecology and Environment, inc

Geologist  J- Fowlow .

Drill Mathod:  Seoprobe.

Total Depth of Hole (feet BGS): 29 o

Log Editor;_J: Spiegel

WELL LEL PID FID RPWR.GPJ ESE PORTLAND.GDT 2/16/04

Ground Surface

Elevalion

ground surface (gs)

SP Sand, poorly graded, medium
grained, moderate brown, dry,
loose. With roofs and vegetative
matter.

Sand, poorly graded, medium
grained, moderate brown, dry,

.
SP

Sand with silt, poorly graded, sand
medium grained, moderate brown,
dry, medium dense. With some
gravel and brick debris.

o~ -1k sP-sM

o

Sand, well graded, fine to coarse
grained, moderate brown, dry,
loose. With grave! and charred
sSW wood.

loose. With two 3" lenses of gravel.

LF0435 <1 <

LFO45B042.5| 30 1

LF045B0§ 3.01 1000+ 1

LFO43B121.0] 1 60

PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill

ecology and environment, inc.

WELL NO.: LF04




WELL LEL PIDFID RPWR.GPJ ESE PORTLAND.GDT 2/16/04

DRILLING LOG OF WELL/BORING NO. LF04

Page 2 of 2

Client: Envirenmental Protaction Agency (EPA)

Project:

Gorst Creek- Bremerton Auto Wrrecking Landfill

Sw

12

LR

TEE3 2 ¢ 3 5.8

sSwW

LI RO PR TR N e e

L
OO

LN NN )

sSw

T P E TS

Sand, well graded, fine to coarse
grained, moderate brown, dry,
loose. With grave! and charred
wood. {continuad)

Sand, well graded, fine fo coarse
grained, moderate brown, moist,
loose. With plastic debris, wood
debris, gravel, and charred wood.
Small amount of black oily liquid.

Sand, well graded, fine o coarse
grained, dark brown to black, moist,
loose. With gravel and wood
debris.

LF045B13

LF045B1¢

LFO4SB2(

20

<1

60

120

<1

ecology and environment, inc.

PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill

WELL NO.: LF04




RESOURCE PROTECTION WELL REPORT xotice of intent No. ‘827806

(SUBMIT ONE WELL REPORT PER WELL INSTALLED)

yp X M cre

&, Construction _
O Decommission Original Construction Notice ' O Resource Protection
of Intent Number & Geotech Soil Boring
Property Owner _Bill Nilles (Carina Trust) Site Address 4275 State Highway 3 SW
- ity Port O . Ki
Unique Ecology Well ID Tag No. City Port Orchard County: _ Kitsap
. WM
Consulting FirmBgology & Environment, Tng Location NH 14- 14 S 14 Seo_ 1 Twn_23N R1W " of" C‘;:;le
M
Driller or Traines Name Lat/Long (s,t,r  LatDeg__47 Lat Min/Sec 30/34. 64
still REQUIRED
Drilier or Trainee Signature Q ) Long Deg 122 Long Min/Sec4/20.29
Driller or Trainee License No Tax Parcel No. 012301-4-022-1003
Cased or Uncased Diameter Stati
If trainee, licensed driller's ¢ Level
Signature and License no. Work/Decommission Start Date ~11/12/03
Work/Decommission Completed Date _L1/12/03
| Construction/Design Well Data Formation Description
= i
|
I PLEASE SEE ATTACHED DRILLING LOG FOR WELL/BORING NO. LFO5 :
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WELL LEL PID FID RPWR.GPJ ESE PORTLAND.GDT 2/16/04

DRILLING LOG OF WELL/BORING NO. LF05

- Page 2 of 2

Client: Environmental Protection Agency (EPA)

Project: -

Gorst Cresk- Bremsrton Auto Wrecking Landfill
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d, well graded, fine tc coarse
grained, moderate brown, dry,
loose. With some gravel, ‘
ingulation, wood, and plastic debris
present. (confinued)

Sand, well graded, fine to very
coarse grained, moderate brown,
dry, loose. With two 2" layers
including gravel, Native soil (?), no
significant amount of debris, only at
very top {(slough?).

Sand, interbeds of poor and well
grading. Well graded sand fine to
very coarse grained with some
gravel, poorly graded sand is
medium grained. Sand moderate
brown, dry to moist, locse. Native
soil?

LFOSSB16

LF055B13

LFO5SB2(

3.0

3.5

3.5

4 1
<1 <1
2 100

ecology and environment, inc.

PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfill

WELL NO.: LF05




WELL LEL PiD FID RPWR.GPJ ESE PORTLAND.GDT 2/16/04

DRILLING LOG OF WELL/BORING NO. LF05 Page 1 of 2

Client: Environmental Protection Agency (EPA)

Project: _Gorst Creek- Bremerton Auto Wrecking Landfil

Boring Locaticn:
Location; Port Orchard, WA

Date Drilied;: 11-12-03

START Card Number:

Ground Elevation {feet above ):

Drilling Contractor:  Ecology and Environment, Inc

" Total Depth of Hole (feet BGS): 20
Geologist: J. Fowlow

Dril Meihod: Geoprobe.

U
Log Editor; _J: Spiegel

Ground Surface
Elevation

ground surface (gs)

Clayey silt with sand, moderate
brown, moist, soft, slightly plastic.
With wood debris.

Sand, weli graded, with gravel,
sand fine to coarse grained,
moderate brown, dry, loose. With -
insulation debris, plastic debris,
wood and brick debris.

Sand, weli graded, fine to coarse
grained, moderate brown, dry,
loose. With some wood, brick and
plastic debris.

Sand, well graded, fine to coarse
grained, moderate brown, dry,
loose. With some gravel,
insulation, wood, and plastic debris
present, .

LFO5SS <1 <1

LFO55B043.0] <1 <1

LFe5SB0g2.5) 2 5

LFO58B143.0f 4° 1

PROJECT NAME: Gorst Creek- Bremerton Auto Wrecking Landfil

ecology and environment, inc.

WELL NO.: LF05




RESOURCE PROTECTION WELL REPORT notice of tntent No._ 527806 ’

(SUBMIT ONE WELL REPORT PER WELL INSTALLED)

Counstruction/Decommission ("x" in circle) Type of Well ("s"in circle)

g g:imoslilon Original Construction Notice L 8 P(;:i‘::;lesiri?t];f;ﬂ;
of Intent Number
Property Owner Bill Nilles (Carimna Trust) Site Address _ 4275 State Highway 3 SW
Unique Ecology Well ID Tag No. City Port Orchard  couny. _ Ritsap —
Consulting Firm Ecology & Environment, Inec. Location SW 1414 SW y74 sec 1 _ Twn23N g IW W ":;Z"e
Driller or Trainee Name LatLong (s.t,r LatDeg_47 LarMin/Se30/35.57
Driller or Trainee Signature . stll REQUIRED) LongDeg 122 IongMin/Sec44/24.66
Driller or Trainee License No _ Tax Parcel No, _012301-4-022-1005
Cased or Uncased Diameter Static Level
g;ﬁ ::;nflﬁl;?eﬂ IT: ) Work/Decommission Start Date 11/12/03
Work/Decommission Completed Date _ 11/12/03
Construction/Design Well Data ‘ Formation Description

PLEASE SEE ATTACHED DRILLING LOG FOR WELL/BORING NO. LF06
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DRILLING LOG OF WELL/BORING NO. LF06 Page 1 of 2

Client; Environmental Protection Agency (EPA)

Boring Location:

Location: Port Orchard, WA

Date Drilled; 11-12-03

Project: __Gorst Creek- Brefmerton Auto Wrecking Landfill

START Card Number:

Ground Elevation (fest above ):

Driliing Contractor:  Ecology and Environment, Inc

Total Depth of Hole (fest BGS): 16
Geologist: J. Fowlow 5 é 7 #

V.

Drill Method;  Seoprobe.

Log Editor: _J- Spiegal

Ground Surface
Elevation

" ground surface (gs)

WELL LEL PID FID RPWR.GP.J ESE PORTLAND.GDT 2/16/04
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Ciayey silt, moderate brown, moist,
soft, slight plasticity. With roots
and plastic debris.

Clayey silt, moderate brown, moist,
soft, slight plasticity. With roots
and plastic debris.

Sand, well graded, fine to coarse
grained, moderate brown, dry,
loose. With wood, brick, concrete,
plastic, and giass debris,

Sand, well graded, fine to coarse
grained, light brown, dry, loose,
with some gravel layer. With wood
and concrete debris. Layer of
black, oily, stained wood debris @
5

-

Sand, well graded, fine to coarse
grained, black to brown {black is
stained oily fiquid), loose. With
wood debris, broken glass.

LFO6SS <1 <1
LF08SB04

3.5 <« <1

LFO6SBOY 3.0 10 20

LF06SB131.0] 10 15

ecology and environment, inc.

PROJECT NAME: Gorst Creek- Bremérton Auto Wrecking Landfill

- WELL NO.: LF06




WELL LEL PID FID RPWR.GPJ ESE PORTLAND.GDT 2/16/04

DRILLING LOG OF WELL/BORING NO. LF06

Page 2 of 2

Cliant;

Environmental Protection Agency (EPA)

Project:

Gorst Creek- Bremerton Auto Wrecking Landfill

sw

16

Sand, well graded, fine to-coarse
grained, black to brown (black is
stained oily liquid), loose. With
wood debris, broken glass.
(eontinued)

Wood debris.

LF08SB14

LF08SB1¢

0.3

10

15

ecology and environment, inc.

PROJECT NAME: Gorst Creek- Brémerton Auto Wrecking Landfill

WELL NO.: LF06
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Table O-1

GLOBAL POSITIONING SYSTEM DATA
GORST CREEK - BREMERTON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT

PORT ORCHARD, WASHINGTON

EPA Regional Field Decimal Degrees Longitude Latitude PDOP| Horizontal Accuracy—,
Tracking Number | Number Longitude Latitude | Degrees | Minutes| Seconds | Degrees | Minutes| Seconds (meters)
03464400 LF0ISS -122.740799505 | 47.510078274 -122 44 26.878218 47 30 36.2817864 2.9 0.6
03464401 LFQ1SB04 | -122.740799505 | 47.510078274 -122 44 26.878218 47 30 36.2817864 29 0.6
03464402 LF0ISBO08 | -122.740799505 | 47.510078274 -122 44 26.878218 47 30 362817864 1 2.9 0.6
03464403 LFOISB12 | -122.740799505 | 47.510078274 -122 44 26.878218 47 30 36.2817864 | 2.9 0.6
03464404 LF0285 | -122.740631245 | 47.509771189 | -122 44 26.272482 47 30 35.1762804 | 29 0.6
03464405 LEQ25B04 | -122.740631245 | 47.509771189 ~-122 44 26.272482 47 30 35.1762804 2.9 0.6
03464406 LFO2SB08 | -122.740631245 | 47.509771189 -122 44 26.272482 47 30 35.1762804 2.8 0.6
03464407 LF02SB12 | -122.740631245 | 47.509771189 -122 44 26.272482 47 30 35.1762804 2.9 0.6
03464408 LF02SB16 | -122.740631245 | 47.509771189 -122 44 26.272482 47 30 35.1762804 2.9 0.6
03464409 LF035S -122.740458954 | 47.509918711 -122 44 25.6522344 47 30 33.7073596 2.8 0.6
03464410 LF03SB04 | -122.740458954 { 47.509918711 -122 44 25.6522344 47 30 35.7073596 2.8 0.6
03464411 LF03SB08 | -122.740458954 | 47.509918711 -122 44 25.6522344 47 30 35.7073596 2.8 0.6
03464412 LF03SB12 ] -122,740458954 | 47.509918711 -122 44 25.6522344 47 30 35.7073596 2.8 0.6
03464413 LFQ3SB16 | -122.740458954 | 47.509918711 -122 44 25.6522344 47 30 35.7073596 2.8 0.6
03464414 LF03SB20 | -122.740458954 | 47.509918711 -122 44 25.6522344 47 30 35.7073596 2.8 0.6
03464415 LF04SS -122.740581388 | 47.510073915 -122 44 26.0929968 47 30 36.266094 2.8 0.6
03464416 LF04SB04 | -122.740581388 | 47.510073815 -122 44 26.0929968 47 30 36.266094 2.8 0.6
03464417 LFO4SBO8 | -122.740581388 | 47.510073915 =122 44 26.0929968 47 30 36.266094 2.8 0.6,
03464418 LF045B12 | -122.740581388 | 47.510073915 -122 44 26.0929968 47 30 36.266094 2.8 0.6
03464419 LF04SB16 | -122.740581388 | 47.510073%15 -122 44 26.0920968 47 30 36.266094 2.8 0.6
03464420 LF045B20 | -122.740581388 | 47.510073%15 -122 - 44 26.0929968 47 30 36.266004 2.8 0.6
03464422 MWOIGW | -122.741364506 | 47.512439908 -122 44 28.9122216 47 30 44.7836688 6 1.2
03464423 BGOIGW | -122.742180756 | 47.522047270 -122 44 31.8507216 47 31 19.370172 | 5.5 0.8
03464424 GCO3SW | -122.739064391 | 47.509088238 -122 44 20.6318076 47 30 32.7176568 5.9
03464425 GCO035D -122.739064391 | 47.509088238 -122 44 20.6318076 47 30 32.7176568 3.9
03464426 GC02SD | -122.737859529 | 47.507863858 -122 44 16.2943044 47 30 28.3098888 5.6 0.8 I
03464427 BGO2SW | -122.735108551 | 47.505534311 -122 44 6.3907836 47 30 19.9235196 5.8 0.9 ‘II
03464429 GCO5SD -122.742480450 | 47.510718368 -122 44 32.92962 47 30 38.5861248 3.8 0.6
03464430 GCO4SW | -122.741692818 | 47.510459062 -122 44 30.0941448 47 - 306 37.6526232 4.7 0.7 I
03464431 GC04SD | -122.741692818 | 47.510459062 -122 44 30.0941448 47 30 37.6526232 | 4.7 0.7 I
03464432 LF055S -122,740383103 | 47.509622911 -122 44 25.3791708 47 30 34.6424796 24 0.3
03464433 LFO5SB04 | -122.740383103 | 47.509622911 -122 44 25.3791708 47 30 34.6424796 2.4 0.3
03464434 LFO5SBO8 { -122.740383103 | 47.509622911 -122 44 | 253791708 47 30 34.6424796 2.4 0.3




GORST CREEK - BREMERT

Table O-1

GLOBAL POSITIONING SYSTEM DATA

'ON AUTO WRECKING LANDFILL INTEGRATED ASSESSMENT
PORT ORCHARD, WASHINGTON

EPA Regional Field Decimal Degrees Longitude Latitude PDOP | Horizontal Accuracy
Tracking Number | Number Longitude Latitude | Degrees | Minutes | Seconds | Degrees | Minutes | Seconds (meters)
03464433 LFO5SB12 | -122.740383103 | 47.509622911 -122 M 25.3791708 47 30 34.6424796 2.4 0.3
03464436 LF05SB16 | -122.740383103 | 47.509622911 -122 44 25.3721708 47 - 30 34.6424796 2.4 0.3 4"
03464437 LF05SB20 | -122.740383103 | 47.509622911 -122 44 25.3791708 47 30 34.6424796 24 0.3 1
03464438 LF06SS | -122.740183582 | 47.509882905 | -122 44 24.6608952 47 30 35.578458 3 0.5
03464439 LFO6SBO4 | -122.740183582 | 47.509882905 =122 44 24.6608952 47 30 35.578458 3 0.5
03464440 LF06SBO8 | -122.740183582 | 47.509882905 -122 44 24.6608932 47 30 35.578458 3 0.5
03464441 LF065B12 | -122.740183582 | 47.509882905 -122 44 24.6608952 47 30 35.578458 3 0.5
03464442 LFOGSB16 | -122.740183582 | 47.509882905 -122 44 24.6608932 47 30 35.578458 3 0.5
03464443 BGO4SS | -122.738972000 | 47.512694000 | -122 44 20.2992000 47 30 4516984000 | 5.6 0.9
(l 03464444 BG04SB04 | -122.738972000 | 47.512694000 | -122 44 20.2992000 47 30 45.6984000 | 5.6 0.9
I] . 03464445 LFO6GW | -122.740183582 | 47.509882905 -122 44 24.6608952 47 30 35.578458 3 0.5
" 03464447 GC06SD__| -122.708509550 | 47.529392697 -122 42 30.63438 47 31 | 45.8137092 3.6 0.4




APPENDIX E
DATA VALIDATION MEMORANDA AND ANALYTICAL RESULTS
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SCALE: 17=40'

SITE PLAN

GORST CREEK LANDSLIDE
GORST, WASHINGTON

FIGURE: 2

PROJECT no;: 97063

REFERENCE: Mapping provided by AES CONSULTANTS, Silverdale, Washington.
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